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POLARIZING 
MICROSCOPE 


BINOCULAR 
AUTO-ILLUMINATION 
BMLU $425 


BINOCULAR 


PHASE CONTRAST 


BMPE 


$490 


CAMERA- 
MICROSCOPE 
BU-13 $1580 


Polaroid Land Camera 
Attachment 


STUDENT AUTO-ILLUMINATION 
MICROSCOPE 
MSA 


STEREOSCOPIC 
MICROSCOPE 
MSHL $267 


INS 


Please rush Microscope Catalog 18-D 


Company___ 


Address 


State 


the where optical quality 
UNITRON offers extensive line Laboratory Micro- 
scopes Accessories for Research, Industry and Education. 
partial selection for biology, medicine, 


New! Leavell and Thorup— 
FUNDAMENTALS CLINICAL HEMATOLOGY 


New! Strauss—Outline CHEMICAL GENETICS 


New!—A brief and intriguing book for those who have heard 
snatches the facts modern genetics and find them 
fascinating, but who have not had the opportunity see how 
genetic theory whole affected. The author assumes 
some knowledge chemistry but only brief encounter with 
the Mendelian laws, that includes some material the 
basic principles genetics. You will see here how the 
startling developments the study nucleic acids have 


New (18th) Edition!—A significant force teaching physi- 
ology for nearly three-quarters century, this classic text 
—long familiar Fulton’s Physiology—is now up-to-the- 
minute with new title, new content and new editorial team. 
All chapters have been completely reviewed incorporate the 
newest concepts. Two new chapters—Biophysics the Cell 
Membrane and Neurophysiology Emotion—illustrate how 
this revision takes fuller scope physiology. Nearly 


text for medical students also 
guide for physicians who want up-to-date help such blood 
disorders anemia, problems blood clotting, infectious 
mononucleosis, etc. combines basic information 
morphology, function and abnormal mechanisms blood 
cells with practical guidance diagnosis and treatment. 
find helpful chapters here on: Morphology, Origin, 
Chemistry and Function Blood Cells—Erythropoiesis and 


the HUMAN BODY 


Designed for complete course physiology for the under- 
graduate student, this unusual text presents the scientific 
principles underlying body from 
cellular function details the physiology each organ 
system. does not require extensive background 
biology, physics chemistry. Stress the many regu- 
latory mechanisms that make possible for cells function 
without too many mishaps during person’s lifetime. Detailed 
descriptive material—often tedious for the student—is held 


Order from 
SAUNDERS COMPANY 
West Washington Square 


BOOKS 


influenced modern genetic concepts. Chapters cover: Genetic 
Control Protein Synthesis—Nature Hereditary Material 
—Molecular Meaning Genetic Recombination—Mutation 
Chemical Process—Nucleo-Cytoplasmic Relationships 
and the Problem Protein Synthesis—Biochemical Genetics 
Man. 


By Bernarp S. Srravuss, Ph.D., Associate Professor of Zoology, Syracuse 
University. About 206 pages, with 22 illustrations. 
New—Ready in August! 


New (18th) Edition! Ruch and Fulton— 
MEDICAL PHYSIOLOGY BIOPHYSICS 


all chapters nerves, muscles, reflexes, motor systems 
the brain, blood, cardiac cycle, electrocardiogram and control 
cardiac output, and respiration are completely new re- 
written. Gladly sent teachers for consideration text. 


Edited by Tueopore C. Rucu, Ph.D., Professor and Executive Officer, 
Department of Physiology and Biophysics, University of Washington 
School of Medicine; and Joun F. Furtron, M.D., Sterling Professor of 
the History of Medicine, Yale University School of Medicine. With 22 
Contributors. About 1122 pages, with 616 illustrations. 

New (18th) Edition—Ready in July! 


the Metabolism Hemoglobin and Iron—Blood Coagulation 
Separate coverage given standard 
hematologic techniques. The entire book expertly docu- 
mented with some 1500 up-to-date references. Gladly sent 
teachers for consideration text. 


By Byrp S. Leavert, M.D., Professor of Medicine; and Oscar A. Tuorup, 
M.D., Assistant Professor of Internal Medicine, University of Virginia 
School of Medicine. 503 pages, illustrated, some in color. $10.00. New! 


minimum. Many important animal experiments demon- 
strate physiologic principles. Selected abnormalities 
diseases are discussed examples applied physiology. 
Every effort made state truth truth, theory theory 
and speculation speculation. Gladly sent teachers for 
consideration text. 


By Artuur C. Guyton, M.D., Professor and Chairman of the Department 
of Physiology and Biophysics, University of Mississippi School of 
Medicine. 584 pages, 307 illustrations. $7.50. 


Philadelphia 
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New Sth Edition 


LABORATORY EXERCISES 
ANIMAL BIOLOGY 


Although written accompany the Braungart- 
Buddeke text described right, this popular 
manual can used equally well with other 
general zoology texts full-year one- 
semester zoology course. Keeping the needs 
beginning students mind, the author presents 
material simply and clearly. You will find 
list the materials required, explicit directions 
the student can work his own, thought- 
stimulating questions requiring study the 
specimen, lists structures for identification 
and optional work for the exceptional student 
with each exercise. You'll also find that this 
manual surveys the animal kingdom phylogene- 
tically from protozoa through vertebrates and in- 
cludes directions for the dissection the dog- 
fish and fetal pig. 


DALE BRAUNGART, Ph.D., Associate Professor 
Biology, The Catholic University America, Washington, 
D.C. New, 1959, 5th edition, 256 pages, 734” 
illustrated. Price, $3.50. 


Braungart 


Write for Your Copy the New 
1960-61 Mosby Catalog 
College Textbooks 
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Make the Study Biology 
More Dynamic for Your 
Students! 


Consider the new editions this 
classroom-proven Mosby text and 
laboratory manual for your classes 
next semester 


New 5th Edition 


INTRODUCTION 
ANIMAL BIOLOGY 


Written for one-year one-semester beginning college courses “Zoology”, the 
new 5th edition this highly readable text introduces the subject the beginning 
student such way make him aware the orderliness nature and teach 
him observe and recognize the wonders life they unfold before him. 
Basing their discussions sound scientific principles, the authors present history 
biology, heredity, genetics and evolution the animal kingdom interestingly 
and dynamically. They not, however, include any material plant life. 


Braungart-Buddeke 


This Concise Text Stresses the Phylogenetic Approach! This text does not aim 
encyclopedic scope; rather truly simple, concise manner introduces 
the student some the types animals that make the world which 
lives and that will give him some idea his own place among living things. 
Following the phylogenetic approach, this book begins its study the animal 
kingdom with the simple ameba and progresses the most complex form, man. 
The final chapters this book deal with heredity and evolution. All the 
material heredity has been rewritten bring date light all the 
recent advancements made this field. 


This Revision Has Been Completely Redesigned. Has Entirely New Modern 
Format and Many Learning Aids! This new edition can hardly compared with 
previous editions the text matter has been reset easy-to-read double 
column format and the trim size now larger 634” Many new photo- 
graphs have been added with view toward creating interest among students, 
elaborate upon the text, serve other practical purposes. Some the new 
illustrations have been redrawn bring them line with the latest research 
the field and others have been reproduced from actual specimens used general 
biology laboratory. 


You'll find the chapters are arranged sequence that you can change fit your 
own class outline. This sequence fundamentally the same previous editions, 
but with more emphasis the early chapters the development biology, the 
organization living matter and the principles life. The glossary, list 
genetic problems, and well-written history provide helpful learning aids for the 
beginning student. 

BRAUNGART, Ph.D., Associate Professor Biology, The Catholic University 


America, Washington, D.C.; and RITA BUDDEKE, M.A. Just published. 1960, 5th edition, 
416 pages, 634” x 94,” 213 figures. Price, $6.25. 


Gladly Sent Teachers for Consideration Texts! 


The Mosby Company 
3207 Washington St. Mo. 
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LETTERS 


There was news release April 
throughout the press the United 
States, rather lengthy article re- 
garding research fund called 
the “Bartlett Memorial Exploration 
Fund” which created honor 
the late Professor Botany Harley 
Bartlett. The account states that 
the fund administered the 
Institute for Regional Exploration 
which Ted Bank Director. 

wish point out that there 
fund established the University 
Michigan 1955 the time Pro- 
fessor Bartlett’s retirement which 
officially set the Accounting De- 
partment the University entitled 
the Harley Bartlett Plant Explo- 
ration Fund. continues sup- 
ported his former students, friends, 
and colleagues. Grants have been made 
every summer since 1955 support 
the field expenses promising under- 
graduate students Botany and be- 
ginning graduate students. 

not certain the nature 
aims the Institute for Regional Ex- 
ploration, but should made clear 
that has connection with the Uni- 
versity Michigan and that its pro- 
posed “Bartlett Memorial Exploration 
with the fund established and sup- 
ported the botanists the Univer- 
sity. 

Jones 

Chairman, Department Botany 
University Michigan 

Ann Arbor 


his amusing response Fred 
Cagle’s blast against the multiplica- 
tion journals Hollander sug- 
science: special huge pulp-paper 
journal take papers which editors 
don’t like.” should like enter 
subscription this journal, providing 
yearly cost does not exceed $49.98. 
one can believe the editors, papers are 
rejected for two major reasons: first, 
they are poorly written; second, the 
scientific data damned good. 


This new journal will 
ending source delight. Since the 
death the “foreign” comedian 
radio and TV, mangling the lan- 
guage has ceased enrich our lives 
with its humor. what the editors 
actually publish are examples 
“good” English, what they reject 
this basis must contain frequent gems 
wit. Many rejected papers are, 
doubt, written persons the idiot 
fringe science and would, like the 
grave-diggers provide 
comic relief for the rigors scientific 
research. 

addition, this journal likely 
contain one other class papers, 
since editors judge scientific worth 
credibility and papers are rejected 
the basis their being incredible. The 
really exciting papers will fill our 
pulp-paper journal, side-by-side with 
the trash, for really new ideas are al- 
ways incredible. 


Richard Edgren 

Division Biological Research 

Chicago, 


P.S. Will someone please send the 
address the Managing Editor 
established? 


Many biologists have expressed con- 
cern over the vast and rapidly increas- 
ing published literature and the grow- 
ing difficulty recovering information 
thus recorded. Dr. Fred Cagle (“In- 
crease Biological Serials—a De- 
structive Trend?” Bull., Feb. 
1960) discussing this problem has 
presented arguments for drastic re- 
serials consolidation. feel that 
great number biologists and the 
progress biological science would 
adversely affected such changes 
and that the disadvantages need 
pointed out. 

The tremendous number biological 
serials that have come into existence 
reflection the tremendous na- 
tural diversity living things and 
their modes life. unfortunate 
that this great diversity subject 
matter and research interest has pro- 
duced burden for the librarians, 
editors, and research workers them- 
selves. However, would folly 
attempt solve this problem 
strangling all the little serials that are 
troublesome look up. 

Cagle has listed and answered some 
major objections consolidation 
serials but omits the basic and 
overriding reason for their existence: 
their subscribers want and are willing 
pay for the articles published 
many small serials, but they could not 
and would not pay the far greater 
costs subscribing behemoth 


Van Nostrand 


Texts Well Known 
Most Teachers 


BIOLOGY AND ITS 
RELATION 
MANKIND, 2nd ed. 


WINCHESTER, 
Stetson University 


This second edition’s popularity 
reflected increased sales each year 
since its publication 1957. 

Profusely illustrated with clear, bold 
diagrams and hundreds striking 
photographs, the text emphasizes the 
many absorbing aspects biology 
rather than minor technical points. 


912 pp. $7.25 


ZOOLOGY, 2nd ed. 


WINCHESTER 
and Harvey 
University Louisville 


Constantly relating zoology man 
and his everyday life, the Winchester 
and Lovell text enriched hun- 
dreds new photographs 
drawings. Considerable new material 
has been added the chemistry 
life, the structure and physiology 
the cell, isotopes, and tagged atoms. 


590 


THE FOUNDATIONS 
LIFE SCIENCE 


Mark GRAUBARD, 
University Minnesota 


“It unusual book that the 
author has managed avoid the ‘clut- 
ter’ the usual biological text books 
and produced work which simple, 
readable and yet thorough.” Junior 
Naturalist. “Among the nearly 250 
photographs, those pig, chick, rab- 
bit, and frog dissections are excellent.” 
School Science and Mathematics. 


639 pp. 


Publishers 


NOSTRAND 


PRINCETON 
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NEW BOOKS 


Zoology 


Physiology 


Fetal Pig Manual 


Charles Leone 
Philip Ogilvie 


University Kansas 


This manual designed for elementary 
courses zoology and anatomy. Text 
primarily description the fetal pig 
anatomy, and considers all organ sys- 
tems except the muscles. Contains 
original drawings 
Available now. $2.50 


Laboratory Exercises 
Invertebrate Physiology 


John Welsh 
Harvard University 
Ralph Smith 


University California 


This manual was recently rewritten 
keep step with the advances in- 
Suggestions, 
criticisms and contributions teachers 
and students have been incorporated 
fit the manual the needs those 
who use it. Available now. $3.50 


Laboratory Guide for 
Elementary Plant Physiology 
Rufus Moore 
University Nebraska 
Experiments this laboratory manual 
are designed familiarize beginning 
plant physiology students with principles 
and habituate them the scientific 
method. Students are encouraged 
make first hand observations and 


think about the results secured. Avail- 
able now. $3.00 


place your order for 
additicnal information write 


BURGESS 


Publishing Company 
426 South Sixth Street 
Minneapolis 15, Minn. 
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journals containing only small frac- 
tion material interest them. 

Far from being destructive trend, 
the creation new serials 
healthy sign that new approaches and 
interests the complexities and in- 
terrelationships living things are 
being encouraged and given oppor- 
tunity for expression. Those interested 
these new areas publication are 
given the opportunity subscribe 
such papers nominal cost without 
burdening their shelves with bulky 
and expensive tomes they will never 
read. 

appears that Cagle has weighed 
this problem primarily from the stand- 
point the library administrator and 
the professional biologist who relies 
almost entirely large institutional 
library. would interesting 
know what percentage constructive 
writing biology done such 
workers. Regardless the percent- 
age, can hardly wise practice 
penalize enthusiastic amateurs and 
less favorably 
biologists for the possible convenience 
those with ample library support. 
seems the latter are the ones 
best able cope with some incon- 
venience and apply technical ad- 
vances alleviate the problem. 

Cagle asks “Why not single jour- 
nal for the museums?” Surely 
would not expect all the present 
recipients such diverse museum 
serials Bulletin the American 
Museum Natural History, Ameri- 
can Museum Novitates, Natural His- 
tory, Memoirs the Carnegie Mu- 
seum, Proceedings the U.S. Na- 
ticnal Museum, Museum News, and 
Museum Pictorial, name but few, 
such bulky and varied content. so, 
what editor board editors could 
satisfy the divergent interests such 
readers and get out the issues any- 
thing near the time now met these 
separate serials? And how many 
would pay the price? 

for single journal for the uni- 
versities, whom would entrust 
the tremendous dictatorial powers 
that the editors such publication 
would exert over the entire academic 
profession? University politics now 
practiced too many biologists would 
child’s play compared the pres- 
sures exerted under such consoli- 
dated system. 

sure that thousands biolo- 
gists employed the many depart- 
ments and laboratories the federal 
government would throw their 
hands horror the prospect try- 
ing get their results published 
through single governmental jour- 
nal. The presently common editorial 
delays and mishandling that some- 
times stretch into years from the date 


submission would compounded 
under single bureaucratic board 
editors. 

the numerous supposed 
tive results the “tidal wave 
publication” listed Cagle, most are 
fact basic deficiencies the 
ing, interests, and competence bi- 
ologists. Consider, for instance, the 
narrowing special fields with 
crease journals. moot ques- 
tion whether this harmful trend 
all. Most biologists acquaint- 
ance have some “narrow” journals and 
some “wide” ones their shelves. The 
failure many specialists aware 
pertinent knowledge related fields 
due primarily their own training 
and interests, not the nature publi- 
cations. The person who interested 
unifying concepts biology has 
difficulty finding significant new 
writings this nature. And the bi- 
ologist who interested only his 
own specialty will not read anything 
else even all comes together under 
one cover. One cannot make political 
scientist out sports fan mailing 
him the New York Times. Robert 
Finley, Denver Wildlife Research 
Center. 
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HUMIDITY 


Labline Plant Growth Rooms have 
expanded botanical research poten- 
tialities. Natural growing conditions 
are carefully duplicated with con- 
trolled temperatures for optimal plant 
growth. Light spectrums can varied 
with combinations fluorescent and 
incandescent lights controlled with 
multiple switches. Refrigeration and 
humidity are controlled, also, with 
adjustable thermostats. Control com- 
partment completely wired and as- 
sembled one section for easy access. 

Plant growth chamber has Monel 
metal pan collect excessive moist- 
ure; double wall construction with 
Fibreglas insulation used throughout, 
including the floor. 

Labline PGRs embody all the essen- 
tial features necessary provide the 
scientist with fully controlled conditions 
that can varied will. 


Write for, full information 


One three typical Plant 
Growth Rooms specially constructed 
for the Tennessee Valley Authority, Soils and 
Fertilizers division. Movable canopy has con- 
trolled lighting intensities plus high and low 
temperatures. Working size: 11’ 

Write for Bulletin 176-Q 
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LABORATORY SITE McMURDO 
CONTINUES POLAR RESEARCH 


Many basic questions about Antarctica were unanswered 
IGY drew close December 1958. Since then scientific in- 
vestigations have been stepped up, supported $4,000,000 
grants from the National Science Foundation. Greater empha- 
sis now being placed biology, geology, oceanography and 
cartography. 

the Naval Air Facility, McMurdo Sound, scientists are 
now accumulating data Antarctic marine life and land flora 
and fauna. Center for much this work the new Antarctic 
Research Laboratory, built and equipped handle variety 
bacteriological and ecological studies. 


was underway, has called for new type exercise logistics 
Will Corporation. 

supplier, Will’s subsidiary Baltimore, Will 
Maryland, worked closely with staff personnel the Arctic 


grant meet the Navy Department’s detailed 
schedules. Will efficiently gathered all this specialized 
ment, saw special packing and crating, and met deadlines 
delivery Navy docks. The packaging problem was unique: 
instruments had have protection against equatorial heat 
humidity well the low temperatures the Antarctic. 
Naturally, Will has been proud have been selected for 
opportunity serve Science and demonstrate how Will 
and teamwork and the know-how its people make them 
perts scientific supply. 


you too wish benefit from Will experience 
supply, write call for literature outlining Will services. 


Equipping the Antarctic Research Laboratory McMurdo 
with all its original scientific instruments, apparatus and 
equipment and then supplying additional items after its 


Part the lab facility devoted microbiological research. Carefully 
planned minute detail advance, the Arctic Institute’s laboratory 
layout outstanding example efficient use available space. 


Chemical supplies stored left. Cabinet right houses collection 
marine invertebrate specimens. Supplies necessarily stored inside the 
lab itself and variety projects planned presented unique problems 
laboratory layout. 


and 
operation 


DECK ICE. 


sportatio heavily taxed supply facilities, much this 
equip rode top side. Some was even delivered months 

and waited out the polar winter, outside, with only 
packaging and crating for protection. Reports 
nique: back: “Condition, 


heat and 

tic. 

ROCHESTER N.Y. Compactness was key selection all equipment. Manufacturers 

them Specialists Scientific Supply worked closely with Will specialists and Arctic Institute personnel 
Baltimore, Md., So. Charleston, Va., Atlanta, Ga. 

OFFICIAL NAVY PHOTOGRAPHS 
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New from McGRAW-HILL 


STUDY GUIDE AND WORKBOOK FOR GENETICS 


Saint Louis University. 275 pages, $3.95 


comprehensive student self-helper, containing exercises coordinated with series motion picture 
films Genetics available from the McGraw-Hill Text-Film Department. gives specific suggestions for 
pre-lecture notes and questions for discussion. Excellently illustrated. can also used independently 
the films. Thoroughly modern and well-balanced content, with regard both classical and recent 
advances genetics. 


BOTANY, New Third Edition 


Ben Overholts, Popp, and Alvin Grove, all The Pennsylvania State 
University. McGraw-Hill Series the Botanical Sciences. 471 pages, $8.95. 


This text, designed for the basic course general botany, covers the entire field, and suitable for both 
students who will take further courses and those who will more advanced study botany and 
related areas. The text has been thoroughly revised that amounts practically new book. The Third 
Edition thoroughly up-to-date, accurate, and well illustrated. 


TEXTBOOK HEALTHFUL LIVING, New Sixth Edition 


M.D., Emeritus Dean the Medical Sciences, University Minnesota. With 
the assistance Stewart Thomson, M.D., School Public Health, University Minnesota. 484 
pages, $6.75. 


This textbook personal and community health for college students has been leader its field for 
nearly years. Written nationally recognized authority, distinguished the range and 
quantity scientific information anatomy, physiology, chemistry, and current health practices. The 
entire contents the Sixth Edition have been searchingly reviewed and revised according the comments 
specialists and more than teachers the field. Manual and correlated text-film 


series are available. 


PLANT MORPHOGENESIS 


Epmunp Yale University. McGraw-Hill Series the Botanical Sciences. 550 pages, 
$2.50. 
This new book distinguisted scientist and the senior author BOTANY and PRINCIPLES 
GENETICS shows the growth plant morphogenesis from relatively minor aspect the botanical 
sciences much wider recognition one the central concerns biology. The essence the book 


digest great deal work many fields. Over 1500 scientific papers and books are cited, and 
the bearing each particular problem discussed. 


SEND FOR COPIES APPROVAL 


McGRAW-HILL BOOK COMPANY 


330 West 42nd Street New York 36, 
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LITERATURE 


188 COOPERATION OF 
GICAL INDUSTRIES. AMD 


YOUR 
FINGERTIPS 


This year 72,500 vitally significant findings 
BIOLOGICAL ABSTRACTS for all fields biology 


increase more than 100% four years essential research, operating, and 
the number abstracts published with resulting instructional tool for the Individual Biologist, 
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HUMAN 
DEVELOPMENT 


PHYLLIS MARTIN and ELIZABETH LEE 
VINCENT—both Chatham College 


Geared student interest, this new textbook provides 
unique understanding the structure and function the 
human body combining introduction physiology 
with background material from embryology, anatomy, and 
psychology. Throughout, clearly points the implica- 
tions that these sciences have for the study man’s develop- 
ment. 


Stressing human anatomy and physiology, the book dis- 
cusses how intelligence, attitudes, and feelings are affected 
and turn affect the body. Human behavior and de- 
velopment are related man’s physical, biological, and 
psychological environment; human biology covered 
terms changing, developing person from conception 


death, with special emphasis adolescence and early 
adulthood. 


special feature the book the wealth imaginative, 
original drawings William Osburn. Well-integrated 
with the text, they illustrate not only structures but also 
functions and ideas. 1960. 217 ills., tables; 541 pp. 


BIOGEOGRAPHY 


PIERRE DANSEREAU, University of. Montreal 


This pioneering study provides synthesis the relation- 
ships living organisms, with emphasis the higher 
plants. analyzes the components the biogeographic 
community terms their historical setting, climatic 
tolerance, adjustment habitat and one and other, and 
genetic makeup. applying uniform ecological principles 
the study plants, animals, and their societies, the book 
establishes common ground for the interpretation 
environmental complexes. “Remarkable the amount 
material that encompassed penetrating evaluation 
the foundations biogeography.”—William Pen- 
found, University Oklahoma. 1957. 183 ills., tables; 
394 pp. $7.50 


Introductory 
PLANT SCIENCE 


HENRY NORTHEN, University Wyoming 
This highly praised introductory textbook relates the science 
plants their importance man. Incorporating recent 
developments plant physiology, includes the results 
radioisotope experiments photosynthesis salient 
features new growth substances such gibberellic acid. 
Special sections emphasize life cycles; reproductive pro- 
cesses and their biological significance; mutations, tissues, 
proteins, and metabolism. Many sparkling photographs and 
detailed line drawings graphically illustrate stages 
development, physical structures, plant relationships, etc. 
“Spendidly written especially good description 
JOURNAL 2nd Ed., 
1958. 438 ills., tables; 718 pp. $7.25 


RONALD books... 


Principles 
PLANT PATHOLOGY 


ELVIN STAKMAN, Emeritus, 
University Minnesota 


GEORGE HARRAR, The Rockefeller Foundation 


This book provides comprehensive examination the 
general principles phytopathology and relates them 
the international distribution plant pathogens, the 
etiology major plant diseases, and fundamental con- 
siderations international plant protection and disease 
control. Detailed ecologic explanations the nature, classi- 
fication, and life histories the various groups plant 
pathogens are given. Baker, 
University 1957. 165 ills., tables; 581 


Principles 
PALEOBOTANY 


WILLIAM DARRAH, Gettysburg College 


Second Edition. concise introduction the conceptual 
scheme paleobotany through the explanation and use 
the assumptions and techniques employed the interpre- 
tation the fossil record. This new book develops 
balanced presentation the geological history the plant 
kingdom. Each chapter includes brief descriptions signi- 
ficant forms, geological and geographical occurrences 
these forms, and outlines classifications. The major 
groups plants with fossil representatives are considered 
.chronologic and taxonomic sequence. 
Botanica Publication. 2nd Ed., 1960. ills.; tables; 295 pp. 


$6.50 
NOMENCLATURE 
PLANTS 


HAROLD St. JOHN, University 


text for the application the case method the Inter- 
national Code Botanical Nomenclature. Providing 
effective approach the teaching nomenclature plant 
taxonomy, the author develops nearly 900 cases, offering 
virtually inexhaustible source materials for study and 
testing. cites literature from all over the world and 
provides concise summary nomenclature and references 
for all plants whose cases are presented. “Highly recom- 
Chronica Botanica New Series 
Plant Science Books, No. 31. 1958. Paper Cover. pp. 

2.50 


BIOLOGY and CONTROL 
the SMUT FUNGI 


GEORGE WILLIAM FISCHER, 
Washington State University 


CHARLES STEWART HOLTON, 


comprehensive review information the smut fungi 
and their relation human welfare. Book concisely treats 
the historical aspects, economic importance, phylogeny, 
morphology, and taxonomy the smut fungi. Shows direct 
effects the smuts man, animals, and cultivated crops; 
discusses practical control measures. “An invaluable aid 
anyone interested any phase ustilaginology 
indispensable mycologists and plant pathologists for 
teaching, research, and field Olive, 
Columbia 117 ills., tables; 622 pp. 
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The Broken Record 


late March the Civil Service Commission 
announced “that minimum pay rates for en- 
gineering and certain kinds physical science 
positions will raised the top grades 
GS5 and These salary increases, averaging 
about 10%, apply new employees well 
present job holders. All engineering positions 
categories are affected. biological specialty 
included, but landscape architects, patent 
examiners and patent advisers, for example, 
get healthy pay raise. you have nagging 
feeling you’ve heard this story before, you’re 
right—about two years ago. Then, the AIBS 
objected strenuously and loudly and some re- 
dress was made during the following year. The 
AIBS will speak again, but complaining 
about what consider unjust discrimi- 
nation against biologists, matter how effec- 
tive may be, not the real answer. The 
actions feel must deplore should not have 
taken the first place. 

law the Civil Service Commission may 
raise salaries pay grades when the 
Government competitive disadvantage 
with private employers and the Federal need 
acute.” competitive society, which few 
any would want changed, the Government 
has acted properly re-establish its own com- 
petitive position acquiring and retaining 
scientific talent. But the clear fact remains that 
biologists Federal employ have been dis- 
criminated against once more. 

Clearing out the underbrush 
engineer acceptance federalese jargon, 
the facts are that the Government last year was 
able hire only out engineers inter- 
viewed and only out the other cate- 
gories. had considerable less trouble recruit- 
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ing biologists. Obviously biologists not com- 
mand the 10% higher salary industrial 
academic work and the government enjoys 
competitive advantage and does not find that 
“the Federal need acute.” 

Are not biologists responsible for this 
situation which apparently repeated 
every often? Have impressed upon 
competitive society the value that society 
our work? Have told forcefully enough and 
often enough the immeasurable debt our cul- 
ture owes biologists and the science 
biology? even want to? have 
been busy with creative work that has 
never occurred us? sister organization 
the AIBS another scientific discipiine for 
number years has operated “public infor- 
mation” service. The efficacy this service 
evidenced part the fact that Government 
consistently “competitive disadvantage” 
hiring our fellow scientists that field. The 
society’s members pay part their dues 
about $2.00 per member per year support 
their public information service. Annual cost 
the service about seven times the total 
dues paid the AIBS. The organizations are 
about the same size. 

The AIBS Board Governors authorized the 
AIBS set Biology News Bureau last 
August’s annual meeting. The Bureau now 
reality and already having impact upon 
press media providing responsible reporting 
and thoughtful interpretation news 
biology. This only feeble start, however. 
Financed funds other than dues the AIBS, 
its budget amounts less than thirty cents 
year per biologist. Nonetheless, may the 
beginning effort biologists craw] 
from under their self-imposed bushel basket. 


HIDEN Cox 


Max Hamburgh 


Thoughts entertained the 100th 


anniversary the publication Darwin’s 


“Origin Species Natural 


Department Anatomy, Albert Einstein College Medicine, Yeshiva University, New York City 


Biologist’s Reflections History 


Part 


STUDENT biology who his spasmodic at- 
tempts keep with the progress the humanities 
makes excursion into the field history struck 
the similarity between the language and concepts 
his own discipline and various current interpretations 
history. second thought, perhaps should not 
surprised. Why should historians, their efforts 
interpret the rise and fall civilizations, not have 
recourse the ideas and models provided science, 
like biology, which faced with the apparently 
analogous task explaining the progressive change 
forms which life has undergone this planet? 

Until late the closing years the 19th century, 
history limited itself essentially the recording 
past events. Depending upon one’s 
religious moral preferences, the record the past 
seemed reflect either progress toward divinely im- 
posed goal or, later on, just per se. this 
respect, history somewhat resembled the state and atti- 
tude pre-Darwinian taxonomy and comparative 
anatomy which had recorded minute detail obser- 
vations form and structure many living 
organisms were available without providing any key 
whatever for explaining the similarities differences 
existing between them. contrast, the 20th century 
has witnessed, series efforts historians like 
Spengler and Toynbee subject the vast amount 
uncovered historical facts and fancy rational 
speculative analysis. Like Darwin, Lamarck and De- 
Vries biology, these men and others influenced 
them, proceeded suggest explanatory schemes for 
making sense the vast amount archivistic data 
accumulated generations chroniclers. Toynbee 
tells that all civilizations are essentially similar 
that each undergoes definite and closely comparable 
life-cycle initiated specific responses specifically 
adverse stimuli challenges. After that, they either 
undergo growth and differentiation they are 
“arrested” their growth, such the Spartan 
Polynesian civilizations. Arrested 
civilizations will superseded new civilizations 


the process meeting the original challenge they 
have become specialized that they cannot success- 
fully rise meet new challenges new and more 
appropriate responses. Prior Toynbee, Spengler had 
supported his historical prophesies speaking the 
birth, growth, youth, adulthood, senility and decline 
cultures. 


The most striking aspect both these divergent 
interpretations history their common reliance 
upon models borrowed from disciplines dealing with 
the phenomena organic life. may frown ex- 
press reservation the uncritical use concepts such 
growth, differentiation, maturation, response 
stimulus which are more and more frequently employed 
historians social scientists. The biologist himself 
still struggling define these terms operationally, 
justifying their use the meantime wherever their 
employment makes for descriptive explanatory 
clarity. 


Still, suppose biologists are basic sympathy with 
their colleagues the history department, not only 
because their professional egos 
flattered such imitation, but also because they are 
accord with the basic premise the biological ap- 
proach history. This basic premise can perhaps 
expressed briefly the assumption that the creation 
civilizations, part the creative activities 
group rather remarkable “living must 
akin other expressions life-activities and thus 
subject laws and regularities which may analo- 
gous the many forms and functions which 
understand life. 


The unsatisfactory state modern 
may well comparable the impasse 
which biologists the early 20th century came when 
they realized that the continued search for ever more 
links close the gaps between apparently related 
species could not itself prove the theory evolution. 
fell the science genetics propose the mecha- 
nism through which evolution appears operate. 
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is, therefore, the thesis this paper that the 
models and concepts derived from organic life-sciences 
general and the theory evolution particular 
have proved value historical thought, then some 
the more recent concepts developed the science 
genetics may even more the point and thus de- 
serving some attention the historian. 


Part 


bare outline, the mechanism evolution seen 
the geneticist runs follows: Mutations, 
changes the gene material, arise every animal 
species with certain finite frequency and thus supply 
the raw material for evolution. Most mutations, being 
accidents nature, are more likely deleterious 
than beneficial the time they occur. They may cause 
change the structure one the organs, they 
may simply change the rate physiological process, 
rendering the affected organism more susceptible 
disease metabolic failure. Some mutations may 
affect the coloration all some external parts 
the body (skin, eye color, hair color), others may affect 
the size, shape structure body-parts (cleft palate, 
hydrocephalus), while still others may just affect 
purely physiological reactions, like irritability, rate 
metabolism secretion (hemophilia, 
Parkinsonism, pituitary dwarfism). But while most 
mutations, because their deleterious effects, would 
expected lost simply impairing the afflicted 
animals their competition with healthier members 
the species, they have way being maintained 
and perpetuated the population. This probably 
due the circumstance that newly mutated genes are 
usually not permitted express themselves the 
presence the homologous older normal gene the 
other chromosome the pair. This relationship 
referred among geneticists “recessivity,” term 
denoting the fact that genes are present each cell 
pairs, and one the pair changes (i.e. mutates) the 
other unchanged member the pair rule still 
exerts the dominant influence. The majority the 
so-called “visible mutants” resulting from the random 
union two mutated genes, can best give 
inkling the far higher frequency the number 
such mutated genes present, though hidden, the 
population virtue their recessivity. 

Ultimately however the success failure gene 
maintain itself population depends upon the 
action the environment which all 
biological variations are exposed. The more “fit” 
genes survive greater numbers than the less “fit.” 
important realize however that fitness de- 
fined terms the environment. There such 
thing fitness per se. the regions Africa where 
lives, the giraffe with long legs and long neck 
more fit than stubbier giraffe. the giraffe were 
transported the arctic tundra, where all food grows 
within few inches the ground, its great height 
would longer make more fit, but rather less so. 
Fitness then gene its mutated allele prop- 
erty conveyed upon the environment. value 
changeable the environment itself. 

The essentials the relationship between environ- 
ment and biological variants was first proposed 
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scientifically acceptable form Charles Darwin 
1859 his Origin Species Natural 
His theory selection can reduced the simple 
logical proposition “that those variants which are 
better adapted their environment will reproduce 
greater numbers” than their less favored contempo- 
raries. Darwin’s theory natural selection really 
theory all. merely statement the obser- 
vation that some organisms survive and others not. 
The theory gives information how some 
organisms persist and others fail so. 

fell the science genetics provide the ex- 
planation the mechanism through which evolution 
operates. This new theory which supplements Darwin’s 
called Huxley: “Evolution, the modern 
synthesis” and was formulated mainly the in- 
sights and the language modern genetics. 

Evolution, then, may conceived resultant 
between two fundamental biological phenomena. 

The raw material evolution provided 
discrete number accidents (mutations) which pre- 
sumably occur during gene reduplication. Each re- 
sults ever slight changes the germ plasm, 
which their totality give rise the whole store 
biological variations. 

The direction evolution determined the 
environmental situation within which the organism 
has accomodate itself. biology have come 
personalize this between biological 
population and its environment referring 
“Natural Selection.” Natural Selection however not 
all none proposition. Unlike selection” 
practiced breeder, natural selection merely 
difference survival competing genotypes, and 
often this difference exceedingly slight. 

But the “bad” genes today may become the most 
desirable genes the changed environment 
morrow. would nice organisms were able 
respond the changes its environment produc- 
ing only the proper genetic alterations when needed. 
Nature however has hit upon different solution. 
Instead discarding the accidents which happen dur- 
ing the difficult process gene duplication (i.e. muta- 
tions), preserves them, shielded the protective 
cover recessivity, for future use. The greater the 
genetic variability produced this manner within 
species, the greater the choice switches into which 
species can directed response changing en- 
vironments. 

The risks are obvious. allowing possibly deleter- 
ious mutations behind” the dominant 
allele, and thus protecting them from total extinction, 
species population may accumulate ever-growing 
number deleterious genes. 

gamble, but gamble which apparently must 
taken. 

few examples taken from observations micro- 
biology, paleontology and anthropology may illustrate 
the point. 

population bacteria like Escherichia coli (the 
ordinary symbiont type inhabiting the colon men) 
cultured the presence the mold Penicillium 
Streptomyces, multiplication the cells the culture 
will soon cease, and all the members the bacterial 
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population will die. Occasionally bacterial cell sur- 
vives despite the presence such actinomycetes. From 
survivor new strain bacteria may develop 
which may completely resistant the bactericidal 
produced the mold. These observations 
may interpreted one two ways. One might ac- 
count for the change assuming that the presence 
Penicillium itself induced the mutation resistance 
least accelerated it. 

The alternate hypothesis explains the change as- 
suming that mutations conveying resistance Peni- 
have occurred bacteria from time time 
regardless whether the strain was exposed the 
mold not. the absence the mold the resistant 
mutants have held advantage over the ancestral 
susceptible form. They may even have slight disad- 
vantage, because the same gene responsible for resis- 
tance may have other yet unknown side effects. 

When exposed penicillin the obvious happens: All 
the susceptible cells succumb, leaving only the few 
the randomly arisen resistant mutants survive and 
reproduce, thus transforming the original susceptible 
strain into resistant one. 

The genetic reinterpretation Darwinism has thus 
given explanation evolution that can now 
actually “repeated the test tube,” the example 
from microbiology illustrates. The new gentic synthe- 
sis evolution has provided also the key which the 
transformations species and their descent from one 
another recorded the paleontological past, can 
rationally fitted together. 

Although the paleontological record presents with 
remains which only abrupt 
changes are observable, most students the fossil 
record agree that these changes must have been pre- 
ceded slow and gradual accumulation mor- 
phological variants, which though invisible the 
paleontologist, were nevertheless real. 

The construction the fleshy lobed fin, which en- 
able certain crossopterygian fishes seek terrestrial 
surroundings, must have been preceded accumu- 
lation fantastic number mutated genes 
time when any deviation from primarily fin ray type 
could only have been disadvantageous. 

The simultaneous accumulation those fishes 
large block mutated genes, which their additive 
effect resulted saclike outpocketing from the gut, 
the lung, which could serve for exchange gases from 
the air, rather than gases dissolved water, 
the customary situation gills, gave the crossop- 
terygian fishes their unique advantage during the 
severe droughts the Devonian period. 

final example from anthropology. Like other plant 
animal species Homo sapiens has diverged geneti- 
the several environments which different 
human groups have come settle. However, unlike 
other animal species, the isolation between these 
groups was never complete enough prohibit inter- 
breeding and therefore free gene flow. result, 
the accumulation gentic differences was never 
sufficient magnitude allow species separation 
“Homo sapiens.” But the different environments 
selected different genes giving rise least five dis- 
tinct racial types, distinguished the frequency with 
which certain genes are present their population. 


not know why might better have 
frizzy hair one lives Africa. But know least 
something about the value one the most obvious 
and dramatic racial characteristics man, the pres- 
ence and quantitative distribution pigment cells. 
evident that environment where sunshine 
intense and prolonged the presence cells the skin 
endowed with enzyme system capable synthesiz- 
ing pigment granules response exposure the 
rays the ultraviolet spectrum considerable ad- 
vantage. reasonable assume then that the 
native population Africa the frequency all those 
genes directing the differentiation large number 
pigment cells would far greater than the nordic 
population Scandinavia. 

Africa, therefore, block genes assuring heavy 
pigment production the skin all times has been 
selected for, while more temperate climates charac- 
terized seasonal variation, more plastic pigment 
setup established where the pigment forming re- 
action started upon exposure the sun’s spectrum 
and lost its absence. 

The fundamental difference between this and the 
Lamarckian scheme (according which organisms 
invent new structures and modes functioning 
direct, adaptive responses change) often escapes 
those unfamiliar with contemporary genetics. The 
genetic interpretation has indeed made short shrift 
the teleological argument popularized Lamarck. 
Life, living organisms, not deliberately and pur- 
posefully respond external stimuli modifying 
themselves into structures more capable meeting 
new situations, the way that corporation may 
attempt meet the pressure rising competition 
reshuffling its table organization. Actually, some 
changes occur nature this way they can shown 
only transitory. Thus, quote one classic experi- 
ment, Weissmann cut off great many mouse tails 
without ever succeeding produce race tail-less 
mice. 

one insists looking for “purpose life,” one 
might well satisfied with the realization that 
appears anticipate whole set possible 
conditions which may may not arise and that “it” 
gets ready for them making the necessary pro- 
visions way genetic “freaks” which, not much 
use one time, may touch off the most useful genetic 
re-groupings dramatic periods large-scale en- 
vironmental change. put the matter paradoxically, 
only the freak who has future and the blessings 
the fully “adjusted” organism cannot last longer 
than the context within which they are studied. 


Part 


Such being the genetic side the modern story 
evolution, can biology its most advanced version 
offer suggestive model for interpreting historical 
processes did its earlier Lamarckian version? 
the present paper, will not concern ourselves 
with Spengler who proposed that civilizations cul- 
tures conceived organisms undergoing youth, 
maturity and unavoidable decline and death. Sugges- 
tive many the conclusions which Spengler has 
drawn from this thesis may be, growing number 
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historians have found ever more difficult overlook 
the rather far-reaching difference between organism 
and society upon which Spengler’s thesis erected. 
Instead shall turn more recent “Study 
History,” namely Toynbee’s conception 
civilization.” 

Toynbee’s conception history resembles Spengler’s 
with civilizations going through the same cycles. 
differs from Spengler denying that this process 
predetermined. 

But the essential outlines the process, namely the 
birth civilization, its growth and differentiation 
and its subsequent failure adjust new challenge, 
leading its subsequent breakdown, have been re- 
peated according Toynbee times throughout re- 
corded history. Only five these civilizations are 
listed surviving, the sense that they have not yet 
reached the stage inner breakdown, though num- 
ber them seem approaching their own destruc- 
tion rather rapidly. These survivors include: the 
Western, the Hindu, the Islamic, the Far Eastern and 
the Orthodox Byzantine civilizations. The list the 
less fortunate victims includes: the Egyptiac, the 
Andean, the Sinic, the Minoan, the Sumeric, the 
Mayan, the Yucatec, the Mexic, the Hittite, the Syriac, 
the Babylonic and the Hellenic. 

The genesis each these civilizations con- 
ceived Toynbee the outcome unique, rather 
heroic group response community the challenge 
fairly difficult, unpleasant and unusual situations. 
Often the adverse stimulus provided the terrain, 
such the barrenness the land which started 
Minoan and Hellenic cultures. 

more recent example terrain directing the birth 
nation may the experience and efforts 
group Puritan refugees who settled along the coast 
New England 300 years ago. 

Other effective challenges which can organize herd 
people into community able master its surround- 
ings and assure its collective survival are: pressures 
from outside enemies, such was experienced the 
Iberian Christians from their neighbors the Moors; 
penalization such was applied the Jews the 
Diaspora. Even slavery has provided adequate chal- 
lenges with creative consequences. 

Once established, new community will have add 
something its bag tricks addition whatever 
new inventions were responsible for emerging suc- 
cessfully the first place. The conquest over its ad- 
versaries, whether the form outside oppressor, 
enemy just rough terrain, must followed less 
dramatic accomplishments building state, society 
way group living. community must make 
arrangements assure its continued existence or- 
ganizing itself, making laws, writing constitutions, 
setting governments and establishing rules con- 
duct and norms action. This phase the life cycle 
“Growth and Differentiation.” 

Growth and differentiation dependent the 
emergence what Toynbee calls the “creative 
minorities,” who must come with the ideas which 
shape governments, strategies, social contracts, 
codes laws and ethics. 

The emergence multiplicity voices the form 
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creative minorities should endow the community 
with polymorphism its own which would guarantee 
that new solutions can found meet new challenges 
and when they present themselves. 

Unfortunately, that score the record history 
Toynbee recites not too reassuring. The leaders 
who successfully responded one challenge are rarely 
the successful respondents the next. Those who have 
succeeded once are apt the next occasion found 
resting their oars. 

While this brief paragraph certainly does not ade- 
quately state Toynbee’s thesis, may suffice convey 
the similarity his conception “society- 
with the biological “species population.” 

However, the biological parallel Lamarck, not 
Darwin, and not the evolutionary synthesis 
formulated the science genetics. 
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what follows should like suggest the 
roughest outline how historians might bring their 
biological model-thinking date. The first thing 
that would become apparent that questions abso- 
lute origin, first ancestral civili- 
zations would continue elude our methods. 
now, biology cannot satisfactorily answer the question 
how life ever got started, but can both describe 
and explain how subsequent life-forms connect with 
previous ones. Analogously, may able explain 
predecessors failed. What cannot explain why 
man, one particular time, should have become 
culture-building animal. Not that there any scarcity 
speculation such matters which have intrigued 
and continue intrigue man’s imagination though his 
available knowledge not yet equipped satisfy his 
curiosity this point respectably. 

biology have learned live with this limita- 
tion ever since Pasteur’s experiment proved rather 
conclusively that there such thing “spontaneous 
generation” and that all living things come from 
previous living things. 

With the issue the “first” origin cultural or- 
ganizations shelved, how can account for their 
survival adaptation ever-changing environ- 
ment? culture-change not clarified the direct 
teleological Lamarckian fashion, perhaps the social 
level there takes place some sort “cultural selection” 
social mutants? Just biological species prepares 
itself against variety unpleasant 
lethal external changes permitting its population 
pool randomly mutated genes (fit meet such 
emergencies), perhaps each society must harbor 
its midst its own contingent “irreg- 
ulars,” called respectively freaks, misfits, deviants, 
radicals non-conformists. 

Now, the existence such non-conforming 
ities within the framework any existing (and past) 
society surely not new discovery. Their role 
all sorts historical processes has intrigued the 
biographically-inclined historian much has 
aroused those the “historical school 
thought. The former contend that all history but 
the product the non-conformist hero “great 
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personality” who imposed his her visions upon the 
human multitude. According the historical deter- 
minists, the other hand, the “great men” function 
merely the mouthpieces social forces, best 
riding the crest wave which they delude themselves 
thinking they have personally created. The historical 
materialists are quite content surmise that Isaac 
Newton had never lived see that legendary apple fall 
off the tree, some other British gentleman would have 
later observed some other fruit’s descent 
from some other tree arrived similar conclusions 
some analogous observations. 

evaluate properly the nature the relationship 
between the individual and the non-conforming minor- 
ities the one hand, and the social forces which 
interact with them producing changed patterns 
group living, the other, must not misled 
focusing too sharply upon such minorities proved 
major historical significance. 

“Many are called but few are The ones who 
are “chosen,” however, carriers new life-patterns, 
they organic social, turn out those who 
appear “deviants” the old patterns (natural 
social) environmental adjustment. 
terminology, the non-adjusted individuals might 
called mutants.” 

Having established the existence fair sized 
potential stock “social mutants” must turn our 
attention two questions: What manner cir- 
cumstances involved creating such social mutants 
and What forces determine their eventual success 
failure shaping historical events their liking? 
The answer both these questions is, “We not 
know.” The question why some members 
social order are always prevented from finding their 
peculiar needs gratified within the arrangements per- 
missible given times and places fascinating and 
unanswerable the question about the nature the 
processes leading gene mutations. All know 
the latter that they happen continuously and spon- 
taneously and that under certain conditions, such 
radiation, e.g., they will occur with sharply increased 
frequency. other words, mutations are accidents 
and accidents happen. Analogously, have not yet hit 
upon satisfactory theory which would explain the 
chain events which individual alienated 
from his group within which was nourished. the 
absence confirmable theory, there is, course, 
speculation. Thus are told that sudden and 
miraculous enlightenment the road Damascus 
changed Paul Tarsus from leading member the 
Jewish upper-upper class converted and converting 
hermit the Arabian desert. The sacking 
Kapilavastu presumably impressed the young aristo- 
crat Siddharta Gautama that renounced world 
which appeared become inhospitable aristocrats 
and thus was motivated attempt withdrawal 
and better form life. Eloquent and powerful 
are the figures Paulus and Buddha, Moses, 
Jesus, Mohammed, St. Augustine, Luther, Cromwell, 
Herzl, Lenin, Marx and Gandhi, ultimately even 
greater significance perhaps the less eloquent band 
apostles, disciples, fighters and martyrs which make 
the nucleus the “great man’s” effectiveness. 
the great and lonely figures which lead into the future 


are the then the small minority, 
forming their initial followers, could called the 
micro-mutable material. They form that strange col- 
lection misfits, cranks, visionaries, impractical 
idealists and dreamers whom perhaps Christ ad- 
dressed himself when said: art the salt the 
earth and the leaven that makes the dough.” 

regards the second question, must profess 
equal measure ignorance. 

The analogy biology here the formula 
established for selection. Just there are selective 
forces operating biological speciation, 
selective might work history. 

more articulate language, histori- 
cal sense implies that under different set condi- 
tions, i.e., under slightly different constellation 
outside factors which culture patterns are required 
respond, the influence great personality the 
outcome given historical adventure movement 
might have either failed, succeeded taken 
entirely different direction from the one actually 
did take. 


are told that the Roman Empire, during the long 
period its decline, was fertile large crops 
prophets, Messiahs and other imports from the East, 
and the “Christians” were only one and, for some time, 
not even the most notable among others. One wonders 
whether the conversion the Near Eastern population 
Christianity which was just one the many 
messianic sects flourishing that time would have 
been successful the road system the Roman 
Empire had been laid out less well. Fifteen hundred 
years later bids for religious change (and 
were again advanced such individuals and minority 
groups the Waldigensers, Hussites, and Calvin, all 
whom were either small major historical 
significance, but the Saxon monk Luther succeeded 
where they failed and brought the “Reformation.” 


From among all sorts proposed alternatives 
“private enterprise” was the bolshevists who carried 
the day and initiated revolution, the end which 
not yet sight. But communism way living 
and organizing society and distributing goods has been 
proposed since time immemorial. Recall the Jewish 
Caldaeans, the followers Christ, the Franciscan 
monks, the Utopian cooperatives North America. 
None these succeeded setting for any length 
time stable community which property was owned 
collectively. Why were the bolshevists able succeed 
where many their illustrious predecessors met 
only failure and frustration? the rise constitu- 
tional government sufficiently explained reference 
sumably the hereditary material Danish, Saxon 
and Norman none which, however, its 
own environment could foreshadow the kind con- 
tractual relationship between crown subjects 
eventually extablished the Magna Carta Runny- 
mede 1215. Perhaps similiar aspirations enter- 
tained some potential other nations did 
not find the same set circumstances the feudally 
organized continent make such contract between 
King and nobles appealing and their ambitions ended, 
instead Parliament, the Bastille. 
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many historians the ultimate decline prac- 
tically all known civilizations points better than any 
other factor the resemblance organic life. matter 
how triumphant people’s history and civilization, the 
ultimate fate extinction and defeat shared all. 
So, least, says Toynbee. 

The similarity biological laws obvious—does not 
the story paleontology the coming and going 
one species after another, much like history records 
the rise and defeat different civilizations? 

But extinction really the cards for each and 
every civilization? Western civilization, particu- 
lar, approaching its “decline” final agony, its 
passage into monolithic power- 
structure foreshadowed new departures from 
Western norms both the USSR and China? This 
question, not answered, raised again and again 
serious-minded historians, taking their cue either from 
Spengler’s earlier and gloomy prognosis for the “occi- 
dent” from Toynbee’s detached recounting all 
history series unsuccessful civilizational at- 
tempts respond adequately the ever-changing 
challenges natural and social circumstances. Civili- 
zation’s ball game with destiny scores measly 
according Toynbee. Statistically this indeed some- 
what less than good omen for the present. 


Fortunately the biologists can provide more cheer- 
ful outlook. Few biologists will quarrel with the belief 
that all living organisms have limited life-spans, but 
biologist possession evidence which can 
used for proof that what holds for the individual 
organism must hold for the species. Many species, 
sure, have come and gone, but others have been 
around for long time and their careers, limited 
the cosmological end, may have futures 
many millions years their past. contrast, the 
human species, whether ultimately limited not, has 
hardly started, instead declining towards its “inev- 
itable death.” Thus, while death fact life, there 
nothing evolutionary theory indicate that extinc- 
tion the final end which all evolution myster- 
iously directed some unfathomable power. Quite 
the contrary, there appears the time scale 
biological evolution large number “Methuselahs” 
who seem strangely immune extinction. Among 
the invertebrates particularly have the sea-shell 
“Lingula” organization which still amazingly 
like what was 400 million years ago. The silica- 
secreting radiolaria are claimed have existed since 
the Cambrian. oyster 200,000,000 years more 
the past would look quite familiar served 
restaurant today. Among the vertebrate immortals, 
the reptilian Sphenodon deserves place honor, just 
the opossum which has survived unchanged since 
the Cretacious. The way achieve approach im- 
mortality, seems, fortunate having made 
early adaptation environment which does not 
ever change, ready with new adaptations 
where environmental changes cease favor earlier 
conditions, 

The one fatal fallacy which some the otherwise 
most successful species have committed was make 
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too perfect adaptation. sacrificing versatility 
for perfection they failed adapt new environ- 
ments. make too complete 
all one’s eggs into one basket—appears 

The sabertoothed tiger, appearing the 
Oligocene became extinct only yesterday, i.e., the 
Pleistocene, some million years ago. Accord- 
ing Simpson, the ever-lengthening 
this beast started out perfectly effective biting 
mechanism until eventually became and 
destructive occlusion. The antlers the Irish elks, 
which originally were highly adaptive weapons for 
offense and defense time became cumbersome 
burden that their owners were ultimately doomed be- 
fore they had chance use them. “Study History” 
storehouse historical parallels sabertoothed 
tigers and Irish elks. 

The analogous fate the knights shining armour 
comes mind. the late Middle Ages they had per- 
fected such all-protective for themselves 
that, while shielded against blows and thrusts, they 
were also effectively imprisoned and immobilized and 
thus easy victims for more movable yeomen, fighting 
according changing rules combat. 

The fate the once-mighty Armada the hands 
the British pirate vessels another case point. 

the gist all this, two lessons are respectfully 
offered the historian: The final agony all 
dying civilizations marked the desperate attempt 
meet crisis too rigid code. For society, just 
for biological species, the inability change beyond 
already successful changes, the most general cause 
which all more specific causes downfall can 
reduced. Rigidity, conformity, inflexibility spell ex- 
tinction for societies well for organisms. The 
liberal mind may take some comfort from the histori- 
cal lesson that demands absolute obedience and con- 
formity repeatedly made society upon its members 
time trouble and crisis have rarely, ever, suc- 
ceeded overcoming the difficulties for the sake 
which they were invoked. Imperial absolutism, the 
Inquisition, the police-state fascist dictatorship, 
they all have way succumbing the end. Only 
the readiness change offers promise survival. 
Democracy form government most likely 
maximize change through multiple representation, may 
defined being itself one the most potent, not 
indispensable, social tools for providing optimal condi- 
tions for permitting and maximizing human diversity, 
filling the reservoir social mutants whose presence 
and frequency co-varies with the success failure 
social organisms meet unanticipated environmental 
changes from within without. probably safe 
say that given the correct momentum and frequency 
change which instead happening man can now 
produced him both deliberate and unfore- 
seeable ways, there will society that can hope 
survive without holding readiness some the 
“openness change” which Western people attri- 
bute democracy alone. 
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Robert Merriam 


Making the most individual 
ingenuity—a challenge that demands 
creativity biological education 


Department Zoology, Columbia University, New York City 


Creativity, Biology, and Education 


THESE TIMES turbulence and re-evaluation 
the field teaching, both biologists and educators 
are doing great deal thinking the end that 
biology might presented more effectively the 
coming generations. Efforts are being widely made 
increase the conceptual and quantitative content 
the subject matter, bring more up-to-date exercises 
into the teaching laboratory, and reduce the time 
lag between the frontiers knowledge and the class- 
room. Such efforts can expected increase the 
efficiency with which biological concepts, techniques, 
and terminology are transmitted the student. 

One can ask this point what end this increased 
directed? Surely will aid producing 
student body any given level which more erudite 
and with more catholic grasp biological principles. 
This is, course, very well one views biology just 
and integrated manner possible. Within this view 
the student masters large mass fact, told what 
the scientific method is, and has structure, process, 
technique demonstrated him the laboratory. 

noteworthy that within this conception 
biology there little time for student have more 
than fleeting twinges curiosity about life phenomena 
much too occupied with the acquisition body 
knowledge taste the rewards that biology has 
offer him individual. 


The chance create 


Looking other fields, one wonders how stimulating 
and productive any the arts would taught 
such way that the student experienced only the 
results, techniques, and thinking others without 
the chance write, paint, play instrument 
his own; how interesting mathematics would pre- 
sented mass theorems, techniques, and applica- 
tions learned without opportunity wrestle 
individually with problems along the way. Such 


approach would obviously produce barren erudition, 
the acquisition which would relatively painful. 

But the case biology, fair compare it, 
the most empirical the natural sciences, with the 
various arts? would seem this author highly 
fair—even necessary so! This follows from the 
fact that biology too more than body knowledge. 
also dynamic field human endeavor, rich 
reward the individual, containing many creative 
aspects. Unfortunately, biological training today 
usually gives the student chance sense this until 
enters graduate school and begins the personal ap- 
proach biological problem. true that the 
better teachers introduce the problems biology 
problems and often take time explain the way 
which obstacle knowledge has been overcome, 
but even this not enough. 

Let abandon for the moment the concept biology 
simply body knowledge. Let say that 
primarily field human endeavor which, true, 
has produced body knowledge both interesting and 
often practical. What, then, has this field endeavor 
offer the individual the way creative effort? 


The opportunity curious 


Biology, any science, should motivated largely 
educated curiosity about natural phenomena. Moti- 
vation negative sense through the prod impend- 
ing examinations (or reviews toward advancement 
the professional ranks) not enough and when used 
exclusively has undesirable side effects. Curiosity does 
not just happen; one must have the opportunity 
become aware phenomena, the knowledge and orien- 
tation appreciate them when seen. The scientific 
method objective investigation then usually takes 
familiar sequence. experimental theoretical ap- 
proach laid out, the necessary experiments and 
equipment are designed test verify, observations 
are made, data analyzed and finally integrated into 
previous observations. 
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these various aspects productive biology 
should noted that all steps except one provide oppor- 
tunity, even necessity, for individuai expression and 
ingenuity. The one step that can usually regarded 
non-creative experimental analytical proce- 
dure that observation and measurement. the 
reading the scale, the taking the picture, the 
weighing the object that turned over the 
technician whenever possible because the routine in- 
volved only routine. Yet unhappily, precisely 
this area observation and measurement that too 
many biology teaching laboratories exclusively dwell. 
Students are expected observe the expected, master 
the method, turn the dials, follow the recipe pro- 
duce the “desired” result. The very ideals much 
laboratory teaching theory deliberately eliminates 
every creative vestige means the explicit direc- 
tion, the organized procedure. 


Viewed from this perspective, have any right 
wonder why more superior students not find their 
way into graduate work why sometimes 
become seduced the techniques themselves, tending 
neglect their reason for existence; why some 
published work biology unimaginative routine? 
possible that are organizing such qualities 
independence, imagination, ingenuity out exist- 
ence the name 

accept the premise that biology primarily 
field human endeavor, then breadth and detail 
biological knowledge desirable mainly base for 
productive achievement, not end itself. Edu- 
cators would, consequence, spend little less time 
devising more palatable efficient ways trans- 
ferring knowledge and spend some time making oppor- 
tunities for students experience life phenomena and 
use the scientific method understanding them. 
would seem better, even for the casual student 
biology, come away with fewer facts and more 
general appreciation biology intellectual en- 
deavor. 

the premise makes sense, then are faced with 
the problems implementing it. this end let 
consider first viewpoint which implicit great 
deal teaching biology. holds that student 
not ready for research until has mastered sub- 
stantial minimum knowledge and technique. This 
must mean, course, research into relatively ad- 
vanced problems unknown character because there 
nothing difficult awesome the scientific method 
teachers, especially, are too impressed with the in- 
finitely complex nature life phenomena their more 
fundamental levels; the difficulty extracting real 
information. 


More significance introductory courses 


Probably high school biology teachers have been less 
concerned with actual advance, using more often the 
simple experiment living organisms. relatively 
difficult, however, for high school college teachers 
who are not actively involved research think 
good problems which have biological significance. 
common knowledge, however, among biology teachers 
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both high school and college levels that students 
respond with great interest the challenge the 
unknown. The problem not one student imagi- 
nation energy; the problem simply one 
tion good problems appropriate their capabilities 
and the facilities hand. There much 
gained the endeavor beside new biological knowl- 
edge. 

student research has merit, the best place intro- 
duce would seem the high school and fresh- 
man introductory courses. here that many 
students get their only taste biology. more ad- 
vanced college level courses the actual frontiers 
knowledge become more cleanly defined while views 
research become more sophisticated. correspond- 
ingly more difficult find simple problems large 
scale the various specialties which not require 
prohibitive amounts instruction time well more 
expensive gadgetry and facilities. The most effective 
place then seems elementary levels. 


The success failure this approach would hinge 
squarely the selection problems questions. 
Some general guidelines might tentatively out- 
lined here. For example, the problem might such 
that, offered directly the student, could posed 
simple question. The answers should obtain- 
able utilizing, directly possible, the living 
organism. Good questions might conceived that 
the student could best get answer imposing 
variables and making some sort quantitative meas- 
urements. The answer should referable some 
generalized biological concept. One might, for example, 
ask how good some experimental diet comparison 
with varied human diet measured the growth 
rate cockroaches; how scout ant colony com- 
municates others the colony about the location 
food how the visible populations one square 
yard sunlit meadow respond when situation 
total shade imposed upon it; how the rates photo- 
trophic movements plants are related the in- 
tensity wavelength light; how the rate con- 
tractile vacuole activity Ameba dubia related 
the salt concentration the medium. 


“Research” activity this sort could integrated 
into the more conventional program, involving only 
small reduction the usual exercises that time 
available for the student come grips with his 
problem. Individuality and independence approach 
would encouraged, the instructor assuming only 
advisory role which would flexible with respect 
how much help student would receive. The load 
the teacher might well reduced having “re- 
search” discussions and progress reports with groups 
students every two three weeks instead with 
individuals. Group effort applied specific problems 
would good experience, allowing the instructor 
intervene even less the students’ endeavors. The 
matter instructor participation less important 
because the emphasis would what the student 
could individual, not what the instructor 
could teacher. The effort would offer just 
the minimum advice get and keep project going, 
remembering that necessity the mother resource- 
fulness well invention. 
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New techniques would follow 


experience with such program accumulated, 
good problems would become more plentiful and new 
species laboratory manual would probably make its 
appearance. Alongside the outline which explicit, 
step-by-step directions are given, such manual might 
contain chapters the essentials electronic cir- 
cuitry, simple chemical determinations, statistical 
methods, methods data analysis and graphical pre- 
sentation, lenses and microscopic measurements, glass 
working, etc. 

should noted that how-to-do-it manual this 
sort need not delve into the use the more compli- 
cated gadgetry biological research. matter 
fact, least the high school college freshman 
level, would seem wise not pour too much money 
into completely prefabricated devices. Improvisation 
and technical design are the essence independent 
research, insuring thorough knowledge what each 
device can and cannot do. Crude, home-made gadgets, 
especially when made response specific need, 
might more beneficial the student the long 
run. What money available might more profitably 
into some basic shop tools, raw materials, and basic 
laboratory components. 

extreme range student achievement could 
expected within such program were offered 
all students class. Some students would pick the 
easiest problems and then never enough generate 
interest. the other hand, some students would cer- 
tainly become absorbed their problems and few 
might achieve really worthwhile results. Perhaps 
problem might best offered option, lieu 
other laboratory work, interested superior 
students. would weakness deny the opportunity 
because the fact that many students would not get 
lot out it. with any student work which 
essentially subjective nature, such program would 
difficult grade. teacher saddled with the con- 
ception that program better than its accessi- 
bility grading, would not interested this ap- 
proach. Those teachers, however, willing grade 
principally the other aspects the course, could 
probably learn enjoy this productive part their 
classes. Undoubtedly these teachers would find broader 
areas intellectual contact with their students and, 
turn, more stimulated them. 


National planning 


The recent widening interest the quality 
science teaching has indicated that many problems can 
handled more effectively the national level. 
There are, for example, several areas which na- 
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tional planning group could effectively aid general 
approach suggested here. First, great deal 
serious and experienced thinking might into the 
kinds problems suitable for beginning students. 
panel composed both research professionals and out- 
standing teachers could probably devise rather con- 
crete guidelines for the selection problems suitable 
for beginners with limited time and facilities. This 
function would not easy carefully done; its suc- 
cess could much funnel inexperienced enthusiasm 
into more interesting and significant channels. 

Next there the matter motivation. seems 
that some better incentives biological endeavor 
might promoted national planning groups. For 
example, growing number students undertook 
solve problems biology, some the work would 
superior. Might not interesting have 
least one serious journal devoted research findings, 
junior grade? paper submitted tough editorial 
board and finally appearing journal which would 
widely read people his own age, would one 
the real satisfactions biology creative en- 
deavor. One might even suggest that such journal 
were international character, many valuable aspects 
would added both the student and national level. 

Another outlet for young, productive biologists might 
made through the cooperation state national 
societies. the state academies science, the AAAS, 
the AIBS would institute sections devoted exclu- 
sively investigators within certain age limits, stu- 
dents could find wider outlets for their activities 
the various meetings without competing with pro- 
fessionals. The advantages the student preparing 
and giving papers are obvious. There are other ad- 
vantages which might also expected. Biology 
whole would enter the lists school activities which 
student achievement rewarded. Band, football, 
dramatics—all offer students chance productively 
express themselves school life. With them, biology 
could offer chances travel, compete, associate 
with others the same interests. similar manner 
biology might also become recognized, least few 
students, something more than just another cur- 
ricular hurdle. 

Then too there the matter the never ending 
search for talent. Not only would such approach 
provide opportunity for development this particular 
kind talent, but committees which must select 
students for scholarships, awards, admissions, posi- 
tive evidence quality and achievement would 
most welcome addition. 

Surely such program would good for biology 
whole even few students any class experienced 
the satisfaction that comes with personal achievement 
the fascinating world intellectual adventure. 


Have you filled out the National Science Foundation questionnaire that has recently been 
sent you? the 1956 canvassing cycle, the biological scientists had the lowest re- 
sponse rate any scientific group. Please help improve that standing during the 


1960 canvass. 
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Four Volumes Specific Importance the Fields of: 


Cytology, Physiology, Bacteriology 
and 


MOLECULAR STRUCTURE AND FUNCTIONAL 
ACTIVITY NERVE CELLS 


Edited by: Robert Grenell and Mullins 


This Symposium was organized the American 
Institute Biological Sciences and sponsored the 
Office Naval Research. was Washington, 
C., June 3-4, 1955. This volume contains papers 
such subjects as: Affinity for Wool Indicator 
Neuropharmacological Activity, Roland Fischer; 
Oxygen Utilization Sympathetic Ganglia, 
Larrabee and Horowicz; The Structure Nerve 
Cell Membranes, Mullins. These and other 
topics are discussed McElroy, Grenell 
and Davies. 


169 pages/77 illustrations/6 
cloth $4.75 ($3.75, AIBS Members) 


SPORES 


Edited by: Halvorson 


With the support the Office Naval Research, 
cooperation with the American Institute Biological 
Sciences, this Symposium was held Allerton Park, 
Illinois, October 11-12, 1956, under the auspices 
the University Illinois. 

attempt was made invite this conference 
all the persons the United States who were actively 
engaged reasearch sporulation, spore germination 
and the enzymes spores. Also, persons were invited 
from Canada who were interested spore cytology, 
well Mrs. Powell from Porton, England. The papers 
presented this book are those given the symposium 
together with the formal and informal discussions. 

This volume contains chapters on: The Mineral 
Requirements for Sporulation, Harold Curran; 
Approich Synchronous Growth for Spore Produc- 
tion Clostridium Roseum, Collier; The Effect 
Nutritional and Environmental Conditions Sporula- 
tion, John Ordal; Bacterial Spore Germination— 
Definitions and Methods Study, Campbell, 
Jr.; Effect Moisture Activity Germination, 
Beers; and, Activators and Inhibitors Germina- 


164 pages/39 illustrations/6 
cloth $4.75 ($3.75 AIBS Members) 


Orders and all inquiries should directed to: 


LIVER FUNCTION 
Edited by: Ralph 


This symposium was held San Francisco, October 
November 1956. was sponsored jointly 
the Atomic Energy Commission, the Office Naval 
Research, the Bureau Ships, and the Bureau Medi- 
cine and Surgery, U.S. Department the Navy, 
collaboration with the American Institute Biological 
Sciences. 

Edited Dr. Ralph Brauer the United States 
Naval Laboratory, this volume contains authoritative 
more than 100 experts what 

own, what conjectured, and what unknown con- 
cerning the structure and inner workings the largest 
single gland the animal body. Amply illustrated, 
the book divided into seven chapters, each chapter 
containing papers particular specialized field 
study, with general discussion the subject all 
participants the end each chapter. 


702 pages/208 illustrations/6 
cloth $8.95 ($7.95 AIBS Members) 


ULTRASOUND BIOLOGY AND 
MEDICINE 


Edited by: Elizabeth Kelly 


The symposium was sponsored the Bioacoustics 
Laboratory the University Illinois and the Physi- 
ology Branch the Office Naval Research. was 
held Allerton Park, Monticello, Illinois, June 20-22, 
1955 under the auspices the American Institute 
Biological Sciences. 

The book contains papers and discussions such 
subjects as: Acoustic Properties Blood and its Com- 
ponents, Carstensen and Schwan; Physical 
Aspects High Amplitude Sound Phenomena, 
Nyborg; Techniques Used Ultrasonic Visuali- 
zation Soft Tissues, Howry; The Indications 
and Contra-Indications for Ultrasonic Therapy Medi- 
and Fry; Progress the Techniques Soft Tissue 
Wild and Reid; Some Examples Ultrasonic 
Frequency Sensitive and Frequency Insensitive Bio- 
Ultrasonic Method for Measuring the Velocity Blood, 
Herrick. 


243 pages/138 illustrations/6 
cloth $4.75 ($3.75, AIBS Members) 
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Washington 


Harold Osborne 


Director, Biology News Bureau, AIBS 


will have unusual opportunity serve 
the public, display its own shining scutcheon and 
advance the banners all science during the summer 
1962 the Century Exposition Seattle, Wash- 
ington. 

This world’s fair—comparable scope the 
Brussels Exposition—has for its major purpose the 
depiction the role science our civilization. 

The federal government has appropriated $9,000,000 
for principal pavilion which the world science 
will display its esthetic treasures, its intellectual 
challenges and its tangible products. 

This will the first time that the U.S. Government 
has selected science the subject its participation 
exhibition. is, moreover, the first ask 
scientists’ assistance determining content and focus 
scientific displays. The emphasis science the 
exposition primary one. The Century 
Exposition, which the U.S. science exhibit will 
part, will differ from past fairs not offering re- 
view man’s progress, but, rather, insight into his 
future; portrait his life the 21st century. Inter- 
national exhibits commerce, industry, arts and cul- 
ture are proposed demonstrate how men will live, 
work and play the coming century. Shops and enter- 
tainment areas will augment these attractions. But the 
Science Exhibit the federal pavilion will 
dominant. 

Herein appears lie the possibility for bridging the 
gap between what the biological sciences are and what 
the public thinks they are, and perhaps unique 
opportunity impress youth with the significance 
science. 

The preliminary preparations have been underway 
for two years. The staff the Century Exposition, 
the Washington State Legislature, National Science 
Planning Board distinguished scientists, and 
representatives the Department Commerce—the 
agency designated the President develop and 
make recommendations for federal participation— 
have contributed jointly and individually. 

But ahead are problems both scientific and non- 


Science and Century 


request for suggestions toward 
making the Century Exposition more 
scientifically 


scientific character which must solved au- 
thentic, integrated, challenging, informative and timely 
science exhibit offered. 

From consultation with representatives the Ex- 
position, there doubt mind that the prin- 
cipal need communicate method, meaning, back- 
ground and significance audience which the 
planners estimate will move past given point 
rate one person per second. 

This flow rate predicated expected 8,000,000 
visitors the federal pavilion over six-month period, 
and average time-per-visitior about hour 
the entire Science Exhibit. 

The sponsors are hopeful the exhibits will lure many 
patrons back for longer, second visit after they have 
seen other parts the 74-acre exposition grounds. 

Specifications call for science displays which will 
make use color, movement and spectator-involve- 
ment, avoid the static and pedestrian conglom- 
meration hobby show machinery exhibition. 

perhaps conceivable that push-button simu- 
lation Cape Canaveral launching can arranged 
repeated approximately the one-second inter- 
val. Perhaps Newton’s Second Law Motion 
cycloramic depiction succeeding geological ages can 
presented. But can ecological community, the 
principles photosynthesis and energy transfer, the 
mystery inheritance the inter-relation struc- 
ture and function condensed flash-card form? 

Still more the point, can the complexity living 
matter and life processes, the open-endedness the 
biologists’ approach and the question-asking nature 
the scientific method compacted? These are im- 
portant problems confronting the planners the 
exhibit. 

Philip Evans, Federal Commissioner, U.S. Science 
Exhibit, has selected Walter Dorwin Teague Associates 
exhibit designers, and team architects—Minoru 
Yamasaki Detroit, and Narramore, Bain, Brady and 
Johanson Seattle—to handle the physical aspects 
exhibit presentation, traffic-control and display hous- 
ing. 
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has called scientific resources government, 
private industry and the academic world suggest 
both specific exhibit items and general ideas which can 
put together with scientific integrity and within 
limits budget and time. 

this writing, the planning not frozen 
final scientific content. assured that exhibit ideas 
are welcomed from the world scientific community. 
hopeful that imaginative suggestions will 
forthcoming such quantity and scope that reversal 
the one-thought-per-second-is-enough tack will 
automatic and inevitable. 


Hi 


The thematic framework, which content, organ- 
ization and architecture the Science Exhibit are 
based, has been developed five-part demonstra- 
tion “the role science modern civilization.” The 
concept intended the Exposition reinforce the 
integrity science force history and contempo- 
rary life. 

The Exposition framework described: 

the introductory area (Area multi-screen 
theater being considered introduce the messages 
the exhibit and enumerate problems which 
science contributes solutions. doing, several con- 
cepts will developed 

The nature, origin and growth science; the values 
science; the origin and impact technology; and 
new problems and responsibilities changing world. 

This section intended also delineate the proposi- 
tions that knowledge desirable for its own sake, that 
greater scientific activity will required solve 
problems the future and the present, that support 
for scientific pursuits should encouraged and that 
all citizens have responsibility for wise application 
the findings science. 

The statement plans continues: 

“These basic concepts will illustrated several 
simultaneously permit concurrent handling 
this number interrelated subjects ten minutes. 
Film presentation will provide controlled introduc- 
tion before the audience moves into the main science 
exhibits. 

“Area II, area 19,000 square feet will provide 
introduction science, its great men, great 
moments, unintentional discoveries, tools, method, 
breadth and scope. 

“Area III may take the form ‘spacearium,’ 
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planetarium-once-removed, designed for audience 
orientation space research and space perspectives, 
and for illustrations time, distance and matter- 
energy relationships which require the cosmic 
Here, again, the audience will have 
‘theatre’ experience under 75-foot dome, plus close- 
celestial education center. 

“Area IV, the principal portion the Science 
Exhibit, occupying space larger than football field, 
will deal exclusively with scientific research. The 
American Institute Biological Science and other 
scientific groups have been invited help develop ex- 
hibitable concepts and ideas for areas where 
sciences can featured. Because the breadth 
research, timely items will the most difficult select 
and coordinate.” 

The opportunity make impact 8,000,000 
persons, with dynamic exposition the scientist’s 
approach, and the results his endeavor, tempting. 

How present biology adequately and elegantly 
space-time continuum bounded non-stop spectators 
even greater challenge. 

Every effort will made avoid the natural 
tendency emphasize technology, confuse research 
with development scientific end-results with 
gadgetry. 

Hence, science faithfully depicted, can 
logically expected that the biological disciplines 
will it, for other reason, perhaps, than that 
biology has less hardware dramatize. 

can observed, too, that the expected traffic rate 
statistical only. Surely biology portrayed with 
sufficient quality and scope, the one-per-second average 
will buried under avalanche delighted and 
stimulated spectators. 


remains only provide the imagery, capture 
exhibits the zest scholarly endeavor and the 
momentum and sweep independent research, un- 
roll the panoramas uncharted territories, tune 
the rhythms and harmonies intellectual application, 
unveil the mysteries and expose the satisfactions 
inherent scientific literacy. 

Biologists with ideas and, particularly, with specific, 
detailed and comprehensive proposals, should com- 
municate them directly Philip Evans, Federal 
Commissioner, Science Exhibit, Department 
Commerce, Washington, 25, C., AIBS. 
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JOINT MEETINGS BIOLOGICAL SOCIETIES 
SPONSORED 


THE AMERICAN INSTITUTE BIOLOGICAL SCIENCES 
Oklahoma State University 


AUGUST 28—SEPTEMBER 1960 


STUDENT UNION BUILDING—AIBS HEADQUARTERS—STILLWATER 


LOCAL ARRANGEMENTS COMMITTEE 


Chairman: Professor Fred LeCrone 


Associate Chairman: Dr. Robert MacVicar 


Organizations and Representatives 


AMERICAN BRYOLOGICAL SOCIETY 
Gilford Ikenberry, Dept. Botany and Plant Pathology, Oklahoma 
State University 
AMERICAN FERN SOCIETY 
Waterfall, Dept. Botany, Oklahoma State University 
AMERICAN MICROSCOPICAL SOCIETY 
Roy Jones, Head, Dept. Zoology, Oklahoma State University 
AMERICAN SOCIETY FOR HORTICULTURAL SCIENCE 
David White, Dept. Horticulture, Oklahoma State University 
AMERICAN SOCIETY LIMNOLOGY AND OCEANOGRAPHY 
Troy Dorris, Dept. Zoology, Oklahoma State University 
AMERICAN SOCIETY PLANT PHYSIOLOGISTS 
Charles Leinweber, Dept. Botany and Plant Pathology, Oklahoma 
State University 
AMERICAN SOCIETY PLANT TAXONOMISTS 
Waterfall, Dept. Botany, Oklahoma State University 
AMERICAN SOCIETY ZOOLOGISTS 
Roy Jones, Head, Dept. Zoology, Oklahoma State University 
BIOMETRIC SOCIETY (ENAR) 
Carl Marshall, Statistics Laboratory, Oklahoma State 
BOTANICAL SOCIETY AMERICA 
Hansen, Dept. Botany Plant Oklahoma State 
University 
ECOLOGICAL SOCIETY AMERICA 
Adolph Stebler, Oklahoma Cooperative Wildlife Research Unit, 
Oklahoma State University 


GENETIC SOCIETY AMERICA 

Herbert Bruneau, Dept. Zoology, Oklahoma State University 
MYCOLOGICAL SOCIETY AMERICA 

John Thomas, Dept. Botany Plant Pathology, Oklahoma State 

University 
NATIONAL ASSOCIATION BIOLOGY TEACHERS 

Thomas Overmire, 1709 Admiral Road, Stillwater, Oklahoma 
NATURE CONSERVANCY 

Adolph Stebler, Oklahoma Cooperative Wildlife Research Unit, 

Oklahoma State University 
PHI SIGMA SOCIETY 

local representative yet appointed 
PHYCOLOGICAL SOCIETY AMERICA 

Imy Vincent Holt, Dept. Botany, Oklahoma State University 
SOCIETY FOR INDUSTRIAL MICROBIOLOGY 

Ray Allred, Central Research Lab., Continental Oil Company, 

Ponca City, Oklahoma 

and 

Robert Huddleston (same address) 
SOCIETY FOR THE STUDY DEVELOPMENT AND GROWTH 

Roy Jones, Head, Dept. Zoology, Oklahoma State University 
SOCIETY PROTOZOOLOGISTS 

Donald Twohy, Dept. Zoology, Oklahoma State University 
TOMATO GENETICS COOPERATIVE 

David White, Dept. Horticulture, Oklahoma State University 
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MEETINGS BIOLOGICAL SOCIETIES 


OKLAHOMA STATE UNIVERSITY 
STILLWATER 


August September 1960 


INFORMATION HOUSING AND MEALS 


RESIDENCE HALL ACCOMMODATIONS—Rooms 
well equipped campus residence halls may reserved 
persons attending the AIBS Conference. Accom- 
modations are available for individuals, couples, and 
families. (Double rooms with single beds are available. 


necessary assign two people each double 
room. Therefore, two persons wishing assigned 
the same room should make arrangements with each 
other before applying for University housing and 
indicate their preference the space provided the 
housing reservation form. possible, the reservation 
forms should mailed together. requested 
advance, extra bed may placed double room 
parents desire have their child the room with 
them. Otherwise, adjacent rooms will assigned 
family groups far possible. 


The room rate $2.00 per night per person 
double room. Blankets, bed linen, soap, and towels are 
furnished. Limited maid service provided. Occupants 
will have make their own beds. There are 
private baths; however, student bathrooms are located 
each floor. charge made for infants when 
parents supply their own crib and bedding. 


PAYMENT FOR ACCOMMODATIONS THE RESI- 
DENCE HALLS MADE THE TIME CHECK-IN. 


Because limited accommodations, everyone plan- 
ning attend the conference urged make housing 
reservations well advance. Acknowledgment will 
made for pre-registration forms received before August 
14. These acknowledgments should presented upon 
arrival the registration area the Student Union 
Building the University campus. Your residence 
hall and room number will designated final 
registration. 


Reservation requests for housing should made 
the application page and mailed to: 


Fred LeCrone 

107 Whitehurst Hall 
Oklahoma State University 
Stillwater, Oklahoma 
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NOT SEND MONEY WITH PRE-REGISTRA- 
TION. Acknowledgment each advance registration 
received before August will made form 
which should presented upon arrival the registra- 
tion area the Student Union Building the 
University campus. 


OTHER HOUSING—Limited camping facilities are 
available miles west Stillwater Lake 
Blackwell Highway 51. For further information 
and reservation requests, please write directly Dr. 
Fred LeCrone, Whitehurst 107, Oklahoma State Uni- 
versity, Stillwater, Oklahoma. 


FOOD SERVICE—Food service will available three 
dining areas which will provide carte cafeteria 
service utilizing pay-as-served system. 


Persons residence Bennett Hall should plan 
have their meals the Bennett Hall cafeteria. 


Persons residence Willard and Murray Halls 
should plan have their meals the Willard Hall 
cafeteria. 


Persons residence Stout Hall, Cordell Hall and 
off campus housing should plan have their meals 
the Student Union cafeteria. 


Delegates should allow approximately $2.50 per 
person per day for cafeteria meals. 


The cafeterias will open for breakfast from 
6:15 a.m.—10:15 a.m., for lunch 11:15 a.m.—1:30 p.m., 
and dinner 4:45 p.m.—6:30 p.m. The snack bars 
the Student Union and Bennett Hall will supple- 
ment the meal service opening 8:00 a.m. and 
closing midnight each day. 


quets are listed the schedule page 34. Tickets 
may purchased final registration. 


PRE-REGISTRATION 


MEETINGS BIOLOGICAL SOCIETIES 


OKLAHOMA STATE UNIVERSITY 
STILLWATER 


REGISTRATION AND HOUSING APPLICATION 


(First) (Middle) (Surname) 
Roommate Preference........ 
(Street) Couple with children 


Child’s name 


Stillwater, 
(Date, Hour) 


Stillwater, 
(Date, Hour) 
Are you Graduate Please make reservations for 
(Graduate Students are eligible for reduced registration fee) University Residence Hall 
(Applies only Graduate Students) 


Society Membership: 


TRAVEL ARRANGEMENTS 


train Perry, Okla. 


(Date, Hour) 


(Date, Hour) 


Please print type the above information and mail to: 
(Central Airlines) (Date, Hour) 
107 WHITEHURST HALL 
OKLAHOMA STATE UNIVERSITY bus 
(MK & O Lines) (Date, Hour) 


STILLWATER, OKLAHOMA 


automobile ...... 
(Date, Hour) 


NOTE: Commercial bus service will be available from 
train station and limousine service will be available from 
airports to Stillwater. 
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Russian Biological Journal Translations 


The AIBS currently translating and publishing seven Russian research journals 
biology. These journals are translated with support from the National Science Founda- 
tion, which eager that such information more widely distributed biologists 
throughout the world. hoped that this material will aid biologists research, 
prevent duplication work, give some idea what being done Soviet scientists 
the field biology, and also bring about better international understanding among 
scientists. Four these Journals are described below. 


SOVIET SOIL SCIENCE POCHVOVEDENIYE 


This translation the Russian journal, POCH- 
beginning with the January, 1958 issue, 
and edited Dr. Mazurak the University 
Nebraska. publishes research done various insti- 
tutes the fields soil chemistry, soil physics, soil 
microbiology, soil fertility, soil genesis and classification, 
soil conservation, irrigation, and related aspects soil 
science. The journal divided into sections general 
articles, methods, discussions, book reviews, and 
chronicles. 


issues per year. First issues published: 1958. Current 
issues published: Jan.-Dec. 1958. 


Yearly Subscriptions: $40.00, individuals 
libraries (U.S.A. Canada); $20.00, AIBS members 
and all other libraries; $3.00, additional each price, 
foreign. Single copies: $4.50. 


ENTOMOLOGICAL REVIEW 
ENTOMOLOGICHESKOE OBOZRENIE 


Very few Entomologists would not find something 
special interest them any one issue this 
periodical. deals with theoretica] and practical prob- 
lems the field entomology and their significance 
for the national economy. contains articles all 
branches entomology and devotes particular attention 
problems connected with the theoretical basis 
agriculture and public health service. 


issues per year. First issues published: 1958; Current 
issues published: 1958, Vol. 37, Nos. 1-4. 


Yearly Subscriptions: $25.00, individuals 
libraries (U.S.A. Canada); $12.00, AIBS members 
and all other libraries; $3.00, additional each price, 
foreign. Single copies: $7.50. 


All orders should addressed to: 


PLANT PHYSIOLOGY 
FIZIOLOGIYA RASTENY 


This journal publishes original studies experi- 
mental nature various problems the physiology 
plants, reviews, critical articles and discussions major 
problems this field. 

The journal divided into four sections and few 
titles listed under each section from one issue are: 
General Interrelationships Foliar and 
Root Mineral Nutrition Plants, Shereverya; 
and The Transport Form Carbohydrates Pumpkin 
Plants, Pristupa; Brief Communications—Iron 
and Manganese Photosynthesis, Borchenko. 


issues per year. First issues published: 1957, Vol. 
Nos. 1-6. Current issues published: 1959, Vol 
Nos. 1-6. 


Yearly Subscriptions: $15.00, individuals 
libraries (U.S.A. Canada); $11.00, AIBS members 
and all other libraries; $2.00, additional each price, 
foreign. Single copies: $3.00. 


MICROBIOLOGY MICROBIOLOGIYA 


This journal deals with problems general micro- 
biology (systematics, morphology, physiology and 
biology (microbiology soils and fodder crops, bac- 
terial fertilizers), technical microbiology, the micro- 
biology foods and the microbiology water reservoirs. 

This journal also contains sections the History 
Science, Book Reviews, and Current Events the field 
Microbiology, well the general articles this 
field 


issues per year. First issues published: 1957, Vol. 26, 
Nos. 1-6. Current issues published: 1959, Vol. 28, 
Nos. 1-6. 

Yearly Subscriptions: $20.00, individuals and industrial 
libraries (U.S.A. Canada), $15.00, AIBS members 
and all other libraries; $2.50, additional each price, 
foreign. Single copies: $4.00. 


AMERICAN INSTITUTE BIOLOGICAL SCIENCES 


2000 St., N.W. 
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Washington 


EDITOR’S DESK 


Any member societies affiliated with 
the AIBS who has served any time 
requested contact Lt. Col. 
Lyman Frick, MSC, 6th U.S. Army 
Medical Laboratory, Fort Baker, 
Army Medical Service Corps now 
preparation, and information 
the duties, assignments, and accom- 
plishments all former Army parasi- 
tologists urgently required. 


teachers physiology—the Edu- 
cational Committee the American 
Physiological Society compiling 
series new unusual experiments 
illustrating important concepts for 
use the teaching elementary hu- 
man physiology. Your contributions 
are requested. Please send them 
Dr. Haywood, Department 
Physiology, Mount Holyoke College, 
South Hadley, Massachusetts. 


The United States Energy 
Commission has published 29-page 
catalog, Proceedings Technical 
Meetings, which available without 
charge from the Commission’s Techni- 
cal Information Service Extension, 
P.O. Box Oak Ridge. Tennessee. 
The catalog lists and describes the 
published proceedings 126 selected 
meetings, conferences, and symposia 
held during the past ten years 
which the Commission its con- 
tractors were 


The Results 1959 Fungicide and 
Nematode Tests now available. The 
report serves medium for or- 
ganizing and presenting the sum- 
marized results current fungicide 
and nematode testing projects. The 
cost $1.00 per copy when accom- 
panied remittance $1.25 when 
invoiced and billed. Send orders 
Groves, Winchester Fruit Research 
Laboratory, Route Winchester, 
Virginia. Remittances should made 
payable the American Phytopath- 
ological Society. 


The International Society for Horti- 
cultural Science was officially formed 
The Hague, The Netherlands, 
March 26, 1960. Eighteen member 
countries were represented the 
meeting. The Society will sponsor 
international gatherings scientific 
horticulture, publish information 
bulletin irregular intervals, and 
publish the proceedings the inter- 
national meetings. The next inter- 
national congress will held 
Brussels September 1962. Offi- 
cers the Society are: Dr. 
Lecrenier Belgium, President; Dr. 
Tukey, Michigan State Univer- 
sity, Vice-President; and Dr. 
deBakker, The Netherlands, Secre- 
tary-Treasurer. 


The United States Committee the 
International Union the History and 
Philosophy the Sciences partic- 
ipating world-wide inventory 
scientific instruments historic im- 
portance. The committee endeavor- 
ing determine the locations 
instruments which have been the basis 
important scientific discovery. 
Suggestions should addressed to: 
Robert Multhauf, Head Curator, 
Department Science and Tech- 
nology, Smithsonian Institution, Wash- 
ington 25, D.C. 


The National Science Foundation has 
awarded the Los Angeles County Mu- 
seum grant $7,400 for the work 
Dr. Theodore Downs, Curator 
Vertebrate Paleontology. The grant 
will extend for additional year the 
research and field work conducted 
Dr. Downs fossil animals the 
Anza-Borrego State Park the Im- 
perial Valley the Colorado Desert. 


The Scientific Advisory Committee 
the Licensed Beverage Industries, 
155 East 44th St., New York 17, 
has announced grant-in-aid pro- 
gram for researchers the biological 
and behavioral sciences working 
problems the field alcoholism. 
Information may obtained from the 
Committee. 


The Public Health Service 
nounced two grants totaling $1,917,275 
the Medical Research Foundation 
Oregon, Inc., for the construction 
and operation Regional Sub- 
human Primate Research Center. The 
purpose the Center provide 
specialized environment for scientific 
exploration all possible areas 
study relating the biological char- 
acteristics rhesus monkeys over 
their entire life span. 


Applications will accepted through 
October 10, the National Science 
Foundation for fellowships under the 
Senior Postdoctoral and Science Fac- 
ulty Fellowship programs. Awards will 


made the mathematical, physical, 
medical, biological and engineering 
sciences. Application materials may 
obtained from the Fellowships Sec- 
tion, Division Scientific Personnel 
and National Science 
Foundation, Washington 25, D.C. 


Inquiries about obtaining monkeys 
from the Philippines for research pur- 
poses may addressed Filomeno 
Salutillo, Saint Mary Street, Cubao, 
Quezon City, Philippines. 


Concerted efforts establish 
Anton Carlson Lectureship have been 
announced Dr. Dwight Ingle, 
Chairman the Department 
Physiology, The University Chicago. 
appeal extended individuals 
and groups the fields medicine, 
science and industry, which Dr. 
Carlson made significant contributions. 


Biological Meetings 
and Conferences 


The American Heart Association’s An- 
nual Meeting and Scientific Sessions 
will held St. Louis, October 21- 
25. More information may 
tained from the Association 
East 23rd Street, New York 10, N.Y. 


The Public Health Service announces 
Symposium Water Quality Meas- 
urement and Instrumentation August 
through 31, Cincinnati, Ohio. 
Anyone wishing receive the agenda 
and other announcements may write 
The Director Robert Taft Sanitary 
Engineering Center, 4676 Columbia 
Parkway, Cincinnati 26, Ohio. 


The 7th International Soil Science 
Congress will held the University 
Wisconsin, August 23. About 
400 papers will presented the 
world’s leading soil scientists. Further 
information may obtained from 
Richard Bradfield, President, Inter- 
national Society Soil Science, Uni- 
versity Wisconsin, Madison 
Wisconsin. 


three-day Symposium Scientific 
Information being arranged part 
the program the Tenth Pacific 
Science Congress held August 
September 1961 the Univer- 
sity Hawaii. Please address in- 
quiries to: Secretary-General, Tenth 
Pacific Science Congress, Bishop Mu- 
seum, Honolulu 17, Hawaii. 


The International Congress 
Zoology will held Washington, 
D.C., August 21-27, 1968, under the 
presidency Dr. Alfred Romer, 
Alexander Agassiz Professor Zo- 
ology and Director the Museum 
Comparative Zoology, Harvard Uni- 
versity. The arrangements are being 
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made committee the National 
Academy Sciences—National Re- 
search Council, 2101 Constitution 
Ave., N.W., Washington 25, D.C., 
which should contacted for further 
information. 


The theme the Second Annual West- 
ern Resources Conference will 
“Water: Measuring and Meeting 
Future Requirements.” The Confer- 
ence will held August 22-26 
Boulder, Colorado. 
mation may obtained from the 
Committee Western Resources, 
Chemistry Building, Room 305, Uni- 
versity Colorado, Boulder. 


The 13th Annual Conference Electri- 
cal Techniques Medicine and Biol- 
ogy will held Washington, D.C., 
October through November 
There will diversified program 
biomedical electronics with em- 
phasis analytical techniques. The 
Institute Radio Engineers, East 
79th St., New York City, can supply 
further information. 


Opening sessions the Xth Inter- 
national Congress the History 
Science will held Cornell Uni- 
versity, and closing sessions will 
held the American Philosophical 
Society, Philadelphia, Pennsylvania. 
The entire Congress will take place 
from August September 1962. 
Those wishing receive bulletins 
concerning the meetings should write 
the Secretary the Congress 
the History Science, Cornell Uni- 
versity, Ithaca, New York. 


The Annual Meeting the Society 
General Physiologists will held 
the Marine Biological Laboratory, 
Woods Hole, Massachusetts, Septem- 
ber through Dr. David Bonner 
Yale University organizing 
symposium entitled “Control Mecha- 
nisms Cellular Processes.” Further 
information may obtained from 
the Secretary the Society, James 
Green, Rutgers, The State Uni- 
sity, New Brunswick, New Jersey. 


The largest international gathering 
foresters ever held will take place 
the Fifth World Forestry Congress for 
two weeks, starting August 29, 
Seattle, Washington. Two thousand 
experts from more than nations 
are expected attend. The Fifth 
World Forestry Congress Organizing 
Committee, Department 
Washington 25, D.C. supply 
further information. 


The 10th Annual Instrument Sym- 
posium and Research Equipment Ex- 
hibit will held Bethesda, Mary- 
land, October through Primary 
topics for discussion the scientific 
program include; fluorescence, infra- 
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red, activiation analysis, ultra-centri- 
fuge, microscopy, and electrodes. The 
Executive Secretary James 
Davis, National Institutes Health, 
Bethesda 14, Maryland. 


The 18th Annual Meeting the Elec- 
tron Microscope Society America 
will take place August 29-31 
Marquette University, Milwaukee, 
Wisconsin. Further information con- 
cerning the program the meeting 
may obtained from the Program 
Chairman, Professor Bigelow, 
Department Chemical and Metal- 
lurgical Engineering, University 
Michigan, Ann Arbor. 


The Fall meeting the American 
Physiological Society will take place 
Stanford University, Stanford, Cali- 
fornia. For information, write the 
Executive Secretary, Dr. Ray 
Daggs, 9650 Wisconsin Ave., Wash- 
ington, D.C. 


course “Recent Developments 
Water Bacteriology” will presented 
August 15-19 the Training Program 
the Robert Taft Sanitary Engi- 
neering Center. The course offered 
for professional bacteriologists and 
those positions responsibility 
state, municipal, and other laboratories 
engaged bacterial water analyses. 
Applications requests for infor- 
mation should addressed the 
Chief, Training Program, Robert 
Taft Sanitary Engineering Center, 
4676 Columbia Parkway, Cincinnati 
26, Ohio. 


The Biological Associ- 
ation will hold its 30th annual meet- 
ing Salt Lake City, August 23-26. 
All persons interested 
photography are invited attend 
(membership not necessary). For 
further information write Howard 
Tribe, Division Medical Illustration, 
University Utah, Salt Lake City. 


The 88th Annual Meeting the Ameri- 
can Public Health Association sched- 
uled for October 31-November San 
Francisco. Scientific sessions and ex- 
hibits will cover wide variety 
health programs and research develop- 
ment. least related health or- 
ganizations are planning meetings 
conjunction with the Association’s 
sessions. For further information, ad- 
dress Dr. Berwyn Mattison, Execu- 
tive Director, American Public Health 
Association, 1790 Broadway, New 
York 19, New York. 


The Florida Entomological Society will 
hold its Annual Meeting Jack- 
sonville, the Robert Meyer Hotel 
September and Registration will 
begin the evening September 
Further information may obtained 
from the Secretary the Society, 


Hetrick, P.O. Box 2425, University 
Station, Gainesville, Florida. 


The Soil Conservation Society 
America’s 15th Annual Meeting wil! 
held Ontario Agricultural College 
August 28-31. Information should 
requested from the Soil Conservation 
Convention, Department 
Guelph, Ontario, Canada. 


The Kaiser Foundation Research 
tute will hold its Second Annual Sym- 
posium Comparative Biology, en- 
titled Lower Metazoa: Compara- 
tive Biology and from 
September the Kaiser Cen- 
ter, Oakland, California. The meetings 
will open all interested persons. 
Information may obtained from Dr. 
Ellsworth Dougherty, Kaiser Foun- 
dation Research Institute, South 14th 
and Cutting Boulevard, Richmond, 
California. 


Notes Biologists 


Dr. Leon Jacobs, head the Parasitic 
Disease Laboratory the National 
Institutes Health, Bethesda, Mary- 
land, left May for months the 
Wallaceville Animal Research Station, 
New Zealand, where will work 
ovine toxoplasmosis. has received 
Guggenheim award which will make 
possible for him visit labora- 
tories throughout Asia. Dr. Jacobs 
Chairman the Committee Co- 
operative Publication the AIBS 
Conference Biological Editors. 


The Henry Baldwin Ward Medal was 
awarded Read, Biology De- 
partment, Rice Institute, Houston, 
Texas. 


Allan Robinson, who was Na- 
tional Science Foundation Fellowship 
the Cavendish Laboratory Cam- 
bridge University, will join the staff 
Harvard University Assistant 
Professor Meteorology and Ocean- 
ography. 


Dr. Kenneth Endicott, now As- 
sociate Director the National In- 
stitutes Health, will Director 
the National Cancer Institute, suc- 
ceeding Dr. John Heller, who has 
been granted leave absence the 
Public Health Service accept the 
presidency the Memorial Sloan- 
Kettering Cancer Center New York 
City. 


The appointment Dr. Malcolm 
McKenna Assistant Curator 
Fossil Mammals and Birds the 
American Museum Natural His- 
tory, New York City, has been an- 
nounced. 


the 
tion, 


The 1960 Howard Taylor Ricketts 
Memorial Award the University 
Chicago has been given Dr. Karl 
Meyer, authority diseases 
wild animals transmittable man. 


Richard Price, graduate student 
the University Colorado, has 
been awarded Fulbright grant for 
one year study histochemistry, 
potentials cell membranes the 
University Copenhagen and Carls- 
berg Laboratories Denmark. 


Dr. Lowell Coggeshell, who has been 
Dean the Division Biological 
Sciences the University Chicago, 
was recently appointed Vice-President 
the University. 


Beginning September Dr. Ernest 
Caspari will become Professor 
Biology and Chairman the Depart- 
ment the University Rochester. 
Dr. Caspari will leave the position 
Chairman the Biology Department 
Wesleyan University, Middletown, 
Connecticut. 


Dr. John Litchfield, formerly As- 
sistant Professor Food Engineer- 
ing the Illinois Institute Tech- 
nology, has joined the staff Battelle 
Memorial Institute where will head 
research studies food technology 
and fermentation within 
sciences Division. 


For the first time, Harvard’s Prather 
Lectures Biology will given 
woman, Katherine Esau, Professor 
Botany the University Cali- 
fornia, Davis. Professor Esau was 
president the Botanical Society 
America 1951, and one the 
botanists awarded Certificates 
Merit the Society. 


The Department State has an- 
nounced that Neal Weber, zoologist 
Swarthmore College, will Buenos 
Aires Science Officer. Deputy 
Science Officer appointments include 
John Bateman, biophysicist with 
the United States Army Chemical 
Corps, London; William Littlewood, 
oceanographer with the United States 
Navy Hydrographic Office, Stock- 
holm; David Rife, zoologist with the 
International Cooperation Adminis- 
tration, New Delhi. 


The University Dayton has an- 
nounced the promotion Dr. Daniel 
Higgins Assistant Professor 
Biology. Dr. George Noland and 
Bro. Robert Schuellein, S.M., have 
been promoted Associate Professors 
Biology. 


Dr. George Streisinger has been ap- 
pointed Associate Professor Biology 
the Institute Molecular Biology 


the University Oregon, effective 
September comes from the 
Carnegie Institution Washington, 
Department Genetics. His prin- 
cipal present research interest the 
relationship between the structure 
protein, (bacteriophage lysozyme) 
and the structure the gene which 
controls its formation. 


Susquehanna University, Selinsgrove, 
Pennsylvania, has 
Robert Fulghum Blacksburg, 
Virginia will take over the teaching 
duties Howard Demott, Associate 
Professor Biology, while Dr. Demott 
sabbatical leave next year. 


Dr. Albert Sabin was honored the 
University Cincinnati’s first dis- 
tinguished service professor the 
Annual Alumni Association-Sponsored 
Banquet. Dr. Sabin’s citation read 
“Eminent authority research pedi- 
atrics, known with gratitude through- 
out the world benefactor man- 
kind for his achievements alleviat- 
ing the scourges such virus diseases 
poliomyelitis, Japanese B-encephali- 
tis, and dengue fever.” 


The appointment Dr. Robert 
Zobel Medical Officer Charge 
the Indian Health Area Office Al- 
buquerque, New Mexico, has been an- 
nounced the Public Health Service. 
succeeds Dr. Charles Mallary, 
recently named Deputy Chief the 
Public Health Service’s Bureau 
Medical Services. 


Dr. Nathaniel Cooper, formerly 
Director Health the Community 
Council Greater New York, has been 
appointed Associate Medical Director 
and Director Community Service 
and Education the American Heart 
Association. 


Professor Paul Sears, who has been 
Chairman the Conservation Depart- 
ment Yale University, will retire 
this June. former president 
the American Association for the Ad- 
vancement Science. 


Edward Kirk, member the 
American Physiological Society, has 
received the William Porter Fellow- 
ship Award study for two years 
with Dr. Honig the University 
Rochester, Rochester, New York. 


The annual international Kalinga 
Prize for the popularization science 
was awarded French geneticist 
Jean Rostand. The prize offered 
the Kalinga Foundation Orissa, 
India, and administered through 
UNESCO. 


Dr. Nicholas Mirov, plant physi- 
ologist the Pacific Southwest Forest 
and Range Experiment Station the 


Forest Service, and Lecturer 
the University California the 
recipient grant from the Rocke- 
feller Foundation for continuation 
his studies pines. 


Dr. James Canright, Associate Pro- 
fessor Botany Indiana Univer- 
sity has been appointed Guggenheim 
Fellow for the year 1960-61. will 
conducting research program 
primitive families flowering plants 
the Malaysian region. His major 
centers operation during the course 
this study will the Botanic 
Gardens Indonesia, Bogor, Java, 
and the Singapore Botanic Gardens. 


Dr. Julius Sendroy, Jr., Chief Chemist 
and Head the Division Chemistry 
the U.S. Naval Medical Research 
Institute, Bethesda, has been ap- 
pointed consultant the U.S. Army 
Chemical Warfare Laboratories, Army 
Medical Center, Maryland. 


authority the geology New 
England, James Thompson, will be- 
come Professor Mineralogy July 
Harvard University, where was 
formerly Associate Professor. 


Dr. Thomas Pridham, microbi- 
ologist the Fermentation Labora- 
tory the Northern Utilization Re- 
search Development Division, Peoria, 
Illinois, received the United States De- 
partment Agriculture Superior 
Service Award and Silver Medal 
ceremonies Washington, D.C., May 
17. The scientific investigations that 
led this award were carried out 
part the utilization research pro- 
gram the Agricultural Research 
Service, U.S.D.A. Dr. Pridham was 
recognized for his contributions the 
microorganisms the Actinomycete 
group. 


Four important changes the Office 
the Director, National Institutes 
Health have been announced the 
Public Health Service. These changes 
will effective July Dr. Joseph 
Smadel, presently Associate Director 
for Intramural Research, will become 
Chief the Laboratory Virology 
and Rickettsiology the Division 
Biologics Standards. Dr. Burroughs 
Mider will replace Dr. Smadel the 
new position Director Labora- 
tories and Clinics. Dr. Jack Masur, 
Director the Clinical Center, will 
become Associate Director for Clinical 
Care Administration. Dr. Ernest 
Allen will become Associate Director 
for Research Grants. 


Dr. Sam Shushan, Associate Professor 
Biology the University 
Colorado, has been elected President 
the Colorado-Wyoming Academy 
Sciences. 
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Information about the Biological 
Societies Meeting Oklahoma 


AIBS Meetings 1960—Many bio- 
logical societies meeting with the 
AIBS the Oklahoma State Univer- 
sity are planning breakfasts. lunch- 
eons, teas, banquets. Those already 
scheduled appear below: 


August 
Dinner: 
National Joint Committee Fer- 
tilizer Application (Executive 
Committee) American Society for 
Horticultural Science (Executive 
Committee) 


August 
Luncheon: 
Nature Conservancy 
American Fern Society 
Tea: 
Wives Horticulture Science 
members 


August 


Luncheon: 
Genetics Society America 
Dinner: 
American Society for Horticul- 
tural Science (Annual Banquet) 
Society for Industrial Micro- 
biology 
American Society Plant 
Taxonomists 
Coffee: 
Wives Horticulture Science 
members 


August 
Buffet Luncheon: 
American Society for Horticul- 
tural Science (Extension) 


Transportation Information 


Location: Oklahoma State Univer- 
sity located Stillwater, Oklahoma. 
The general mailing address Still- 
water and the headquarters address 
for the AIBS meetings 107 White- 
hurst Hall, Stillwater, Oklahoma. 
Stillwater situated the north 
central part the state about equal 
distance from both Oklahoma City and 
Tulsa. 282 miles north Dallas, 
Texas and 135 miles southeast 
Wichita, Kansas. 


Highways: Stillwater and the Uni- 
versity can reached from the north 
state highway which connects 
with highway Ponca City; 
and from the south state highway 
which terminates its intersec- 
tion with highway and the Okla- 
homa City-Tulsa toll road (turnpike) 
and from the west east state 
highway 51. traveling from the 
east pick state highway 
Tulsa. coming from the west 
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homa City the intersection state 
highway west Stillwater. 


Railroad: The Santa stops 
Perry, Oklahoma, miles away, 
where bus car tranportation will 
available Stillwater. 


Airlines: Stillwater served 
Central Airlines. Connections may 
made Tulsa Oklahoma City. 
Central will provide additional flights 
Stillwater the demand warrants 
and the extent possible. Ordinarily, 
Central does not Saturdays. 
Central Airlines leave Oklahoma City 
2:40 P.M., arrive Stillwater 3:12 P.M. 
and leave Tulsa 5:05 P.M., arrive 
Stillwater 5:45 P.M. Limousine and 
rent-a-car service Stillwater will 
available both Tulsa and Okla- 
homa City airports. Taxi service 
available from the Stillwater airport 
the University campus. 


Bus Service: The MK&O lines op- 
erate buses into Stillwater from Okla- 
homa Ponca City and 
Shawnee connecting with cross coun- 
try schedules all directions. 

Present bus schedules are: 


Leave Tulsa Arrive Stillwater 


7:45 A.M. 10:10 A.M. 
11:40 A.M. 2:10 P.M. 
2:45 P.M. 5:05 P.M. 
5:20 P.M. 8:05 P.M. 
Leave Oklahoma 
City Arrive Stillwater 

8:20 A.M. 10:10 A.M. 
12:15 P.M. 2:10 P.M. 
3:10 P.M. 5:05 P.M. 
6:15 P.M. 8:05 P.M. 


Special Arrangements: Arrange- 
ments have been made with Central 
Airlines run second sections their 
flights Sunday, August and 
Wednesday, August for the accom- 
modation enrollees the confer- 
ence. Please indicate with your pre- 
registration your expected time 
arrival Tulsa Oklahoma City. 


Other Transportation: Avis air-taxi 
Tulsa and Catlin air-taxi Okla- 
homa City are available. These are 
small planes carrying 
sengers. Fare from Tulsa $30.80 
and from Oklahoma City, $21.00. 

Avis, Hertz and National Rent-a- 
car service also available both 
airports. Rates for each company are 
the same. 


Field Trips: 


August 
American Society Limnology and 
Oceanography and Ecological So- 
ciety America all day trip 
Canton Lake, Waynoka Sand 
Dunes and Salt Plains Reservoir 


Reservations—Dr. Stebler, 
Zoology Dept., Oklahoma 
University. 

ASLO afternoon trip Cimarron 
River 

Reservations 
Dorris, Zoology Dept., OSU 


August 
4:30 P.M.—Visit Aquatic 
Laboratory. Pollution abatement 
studies oil refinery effluents 


Dr. Troy Dorris, Zoology 
OSU 


August 


4:30 P.M.—Visit Aquatic Biology 
Laboratory. Pollution abatement 
studies oil refinery effluents 


Dr. Troy Dorris, Zoology 
OSU 


August 
4:30 P.M.—Visit Aquatic Biology 
Laboratory. Pollution abatement 
studies oil refinery effluents 
Dr. Troy Dorris, Zoology Dept., 
OSU 


Thursday, September 


ASLO all day trip Conoco plant 
City and Long Branch 
drainage system and Arkansas 
River. Will involve limnological 
and pollution studies. 

Reservations—Dr. 
Zoology Dept., OSU 

Ecological Society and Nature 
servancy all day trip Osage 
Prairie—Reservations: Dr. Ralph 
Kelting, Life Sciences Dept., Tulsa 
University, Tulsa Oklahoma 

Zoology one day trip bat caves, 
Glass Mountains and Waynoka 
Sand Dunes. Reservations—Dr. 
Bryan Glass, Zoology Dept., OSU 


Thursday, September 
Friday, September 
Ecological Society two-day trip 
Platt National Park, the Arbuckle 
Mountains and Biological Sta- 
tion Lake Texoma. Spend night 
Biological Station and return 
way Wichita Mountains and 
Wildlife Refuge. Reservations: 
Dr. Charles Carpenter, University 
Oklahoma, Norman, Oklahoma 


Family Activities: NOTE, Make ar- 
rangements for tours family activi- 
ties desk registration area. 


August 
Art Exhibit, University 
Library. This exhibit will include 
collection valuable and 
rare paintings the Southern 
Plains area. 


August 


10:00 A.M.—Continental Breakfast, 
Student Union 
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10:30 Oklahoma— 
Lecture, Angie Debo 
2:00-5:00 P.M.—Bridge 
ing, Student Union, Card Room, 
Modern Lounge 
2:00, 3:00 and 4:00 P.M.—Walking 
tours campus; leave from regis- 
tration area, Student Union 
7:30-9:30 P.M.—Square dancing; 
Garden Terrace, Student Union. 
Art Exhibit—Open all 
day, University Library 
August 

Family Tour—Air-conditioned 

Buses 

No. Ponca City—see oil refinery 
and Pioneer Woman Museum; 
children and over should in- 
terested. Cost $4.50 per person, 
plus meal 

famous art museum, garden cen- 
ter and other attractions. Cost 
$4.50 per person, meal. 
Children and over may in- 
terested. 
No. Pawnee—Children’s Tour. 
$3.00 per person, including meal. 
9:30-11:30 A.M.—Bridge and visit- 
ing, Student Union, Card Room, 
Modern Lounge 
2:00-5:00 P.M.—Bridge and visit- 
ing. 
Art Exhibit—Open all 
day, University Library 
7:30-9:30 P.M.—Square Dancing; 
Garden Terrace, Student Union 
August 

9:30-11:30 A.M.—Bridge and visit- 
ing, Student Union, Card Room 

9:00, 10:00 A.M.—Walking tours 
campus; leave front registration 
area, Student Union 

Art Exhibit—Open all 
day, University Library 

9:00-11:30 Dances, 
University Stadium. Watermelons, 
courtesy Stillwater Chamber 
Commerce 


September 
Art Exhibit—Open all 
day, University Library 
9:30-11:30 A.M.—Bridge; Student 


Union, Card Room, Modern 
Lounge 


Children’s 


Everyday, August 29, 30, and till 
noon September 
Supervised play, ages 6-12 and 
and over—cost nominal 
Group Nursery age 
groups—cost nominal 
Individual babysitters available for 
children 50¢ per hour. Secure 
names family activities desk 
registration area. 


The American Society for Horticultural 
will not sponsor Field Trip 
during the AIBS annual meetings be- 
cause late August few horticultural 
crops, except ornamentals, are evident 
Oklahoma. lieu field trip, 
each Horticulture Department and 
USDA Horticultural Station will 
sent descriptive brochure describing 
places interest and companion 
road map Oklahoma. Those mem- 
bers traveling automobile will find 
pleasant combine vacation with 
their participation the meetings. 


Societies Report New Officers 


The Hercules Powder Company, 
Associate the AIBS, its annual 
reorganization meeting, re-elected all 
officers the Company follows: 
Albert Forster, President and 
Chairman the Board; Wyly 
Billing, John Fulenwider, John 
Johnson, Jr., Paul 
Edward Morrow, Vice Presidents; 
Tyler McConnell, Secretary; 
Charles Stump, Assistant Secretary; 
John Goodman, Treasurer; George 
Baylis, Arthur Perry, Alto 
Smith, and Paul Weber, Assistant 
Treasurers. 


The American Physiological Society re- 
ports new officers for 1960-61: Presi- 
Elect, Davenport; Past Presi- 
dent, Pitts; Executive Secre- 
tary-Treasurer, Daggs; Council, 
Brookhart, Ruch, Rahn; 
Board Publication Trustees, 
Bard, Rahn, Mayerson; 
Managing Editor, Lee. 


Two new sections the Society for 
Industrial Microbiology 
formed recently. The Chicago Section 
was organized December, 1959. 
Officers elected are: President, 
David Baskin, Oil Com- 
pounding Co.; Vice President, Cyril 
Anderson, Armour Research Labora- 
tories; Secretary-Treasurer, Harold 
Richardson, Armour and Company. 
The Delaware Valley Section was 
formed March 31, when Theone 
Cordon, United States Department 
Agriculture scientist, was named 
President. 


New officers the American Society 
Parasitologists are: President; 
Harold Brown, Columbia Univer- 
sity. President-Elect; 
Andrews, National Institute 
lergy and Infectious Disease. Vice- 
President; Paul Thompson, Parke, 
Davis and 
Francis Kruidenier, Zoology De- 
partment, University 


The American Bryological Society re- 
ports the following officers for 1960, 
who will serve two-year terms: Presi- 
dent; Roy Cain, Department 
Botany, University Toronto, On- 
tario, Canada. Vice-President; Mrs. 
Betty Department 
Botany, Washington State Univer- 
sity, Pullman. Secretary-Treasurer; 
William Weber, University 
Colorado Museum, Boulder. 


list current officers has been re- 
ceived from the American Society 
Human Serving Presi- 
dent until December; Li, Uni- 
versity Pittsburgh. 
Elect; Dunn, 501 123rd St., 
New York City. Vice-President; 
Harold Falls, University Hospital, 
Ann Arbor, Michigan. Treasurer; 
Warner Kloepfer, Tulane University. 
Secretary; William Schull, Univer- 
sity Michigan, Ann Arbor. 


Deaths Among Biologists 


Dr. Kraus, Visiting Professor 
Horticulture, Oregon State College, 
and former member the Botany 
Department, University Chicago. 
February 29. 


Paul Bartsch, Professor Emeritus 
Zoology George Washington Uni- 
versity, Washington, D.C. and former 
curator mollusks the Smith- 
sonian Institution’s National Museum. 
April 24. 


Warren Lee, protozoologist and 
chairman the Department Biol- 
ogy Southern University, Baton 
Rouge, Louisiana, April 


AIBS REPORTS 


The American Association Bio- 
analysts, Affiliate Society AIBS, 
the fourth Society take 
the Co-operative Publication plan 
offered the AIBS, and sponsored 
the Conference Biological Editors. 
Mr. Lucien Hertert, Executive 
Secretary the Association, has con- 
firmed with Mr. Harwood, Director 


) 
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AIBS Publications, that the Business 
Management service will begin im- 
mediately. 


Two new affiliate societies have 
joined the AIBS. They 
American Electroencephalographic So- 
ciety and the Federal Plant Quaran- 
tine Inspectors’ National Association. 

Information about 
may requested from Dr. Garland 
Furr, President, Federal Plant Quar- 
antine Inspectors’ National Associa- 
tion, Room 128, Federal Inspection 
Station, P.O. Box 688, Nogales, Ari- 
zona, and Dr. George Ulett, Secre- 
tary, American Electroencephal- 
ographic Society, Department 
Psychiatry and Neurology, Washing- 
ton University School Medicine, 
1420 Grattan Street, St. Louis 
Missouri. 


Advisory editors have been named 
for three journals published the 
AIBS and translated from the Rus- 
sian the Consultants Bureau. Dr. 
Porter will Advisory Editor 
Microbiology, Dr. Arthur 
Galston Plant Physiology, and Dr. 
Charles Davis for the Biological 
Sciences Section 


Educational Activities 


The Educational Activities Depart- 
ment, under contract with the U.S. 
Atomic Energy Commission, now 
handles arrangements for the AEC 
Directors Meetings the Summer 
Institutes Radiation Biology and 
for the AEC Education and Training 
Advisory Committee Meetings. 
Summer Institute Directors Meeting 
was held March 30, 31, and April 
1960 Duke University. meeting 
the Education and Training Ad- 
visory Committee was held New 
Orleans May 2-4, 1960. 

Currently, the Educational Activi- 
ties Department planning regional 
meetings for the speakers the 
Visiting Biologists Program. The 
purpose these meetings ex- 
change ideas, present and try 
correct problems which may have 
arisen during the past year’s pro- 
gram, and give necessary and help- 
information 
speakers. The 1959-60 Visiting Bi- 
ologist Program the college and 
high school level proved highly 
successful and was received enthusi- 
astically both participating schools 
and visiting biologists. excellent 
cross-section schools, from rural 
city school systems including Alaska 
and resulted. All but few 
states were represented. 

The AIBS Committee Education 
met April 29-30, 1960. The next meet- 
ing will held October 14, 1960 
Boulder, Colorado. 
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LIBRARY 


One copy each publication submit- 
ted for listing should sent the 
Editor, AIBS BULLETIN, American 
Institute Biological Sciences, 2000 
Street, N.W., Washington D.C. 
Only books published within year 
receipt will reviewed. Books 
marked with are those published 
Bulletin advertisers. 


Annual Review Entomology. Volume 
EDW. STEINHAUS and RAY 
SMITH, Editors. vii 451 pp., 
illus. [20 articles, author index, sub- 
ject index; cumulative title index and 
author index for volumes Annual 
Reviews, Inc., Palo Alto, California. 
(1960) $7.00 USA, $7.50 Foreign. 


Armitage has recently re- 
viewed Volume this series for the 
Bulletin 
Much that says also applicable 
the present volume. The value 
review articles often 
mated. They play important role 
the advance research nearly 
every biological field. The lack 
reviews certain areas entomol- 
ogy has the past been definite 
handicap. 


nothing else, this volume illus- 
trates the magnificent diversity 
the work being conducted insects. 
The authors cover multitude 
subjects ranging from 
ology the application insecti- 
cides. Each article has extensive 
bibliography, unfortunately, cast 
the style chemical journals. The 
abbreviated references are thus 
limited usefulness those not al- 
ready intimate with the particular 
field. The inclusion titles, although 
possibly increasing cost, would more 
than repay convenience the 
users the extra expenditure. 

The subjects covered are: flight 
muscles and their basic physiology 
(E. Boettiger) micromorphology 
(G. Edwards) neurosecretion (W. 
Van der Kloot); physiology ex- 
cretion (R. Craig); cytogenetics (S. 


Smith); chromosomal variation 
and adaptation (A. Cunha); 
phylogeny Coleoptera (R. Crow- 
son); northern biting flies (B. Hock- 
ing); evolution and biology ter- 
mites (F. Weesner); biology 
fruitflies (L. Christenson and 
Foote); host selection 
tophagous insects Thorstein- 
son); distribution and abundance 
Andrewartha and Birch); 
sampling populations (R. 
Morris); use honeybees crop 
production (F. Todd and 
biological background 
locust control (D. Gunn); mecha- 
nisms resistance insecticides (A. 
ticides (R. Courshee); citrus in- 
sects and mites (L. Jeppson and 
Carman); pesticides relation 
public health (W. Hayes, Jr.); 
and biological relationships lice 
(Anoplura) and microbial agents (F. 
Weyer). 

one would expect, the articles 
are not all equal literary merit, 
but all seem represent careful and 
honest attempts review and evalu- 
ate the recent progress the subjects 
treated. teacher entomology, 
and not specialist any the sub- 
jects covered, applied rather 
specialized test. tried “look up” 
two points which have bothered 
lectures: (1) Are the somatic 
well reproductive cells the 
male honeybee haploid? (2) What 
exactly the rhabdome the com- 
pound eye? was gratifying find 
that (2) satisfactorily answered 
pp. 24-25 Edwards and 
course looking these items, 
found much additional material 
that now revising course. 
Frank Young, Department 
Zoology, Indiana University. 


Manual Insect Morphology. 
MELVILLE DUPORTE. 224 
illus. Reinhold Publishing Co., New 
York, (1959) $5.00. 


Dr. DuPorte has instilled this 
small book the essence many years 
experience teaching. The writ- 
ing concise, but the technical terms 
are clearly defined. The student with 
beginning course entomology be- 
hind him should have minimum 
trouble following the directions for 
dissection and acquiring the more de- 
tailed knowledge insect morphology 
necessary for advanced work. 

Many the exercises, however, are 
suitable for classes with minimal 
background and could used ele- 
mentary entomology courses even 
with high school biology students. 
The teacher may find the lack de- 
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tailed drawings handicap, but the 
diagrams inserted connection with 
particularly difficult subjects are 
clear and informative. 


The format and printing are ex- 
cellent, and the text seems relatively 
free typographical errors. The 
allows the book open and 
lie flat, convenience sometimes over- 
looked laboratory manuals. Frank 
Young, Department Zoology, 
Indiana University. 


The Control Growth and Form: 
Study the Epidermal Cell 
140 pp. illus. Cornell University 
Press, Ithaca, N.Y. (1959) $3.00. 


This book based upon the Mes- 
senger Lectures delivered Dr. 
Wigglesworth Cornell University 
October, 1958. The six chapters 
are distillation the research 
carried this remarkably prolific 
man over the past thirty years. 
accomplish this 123 pages with 
freshness and simplicity mean 
achievement for one with Dr. Wig- 
glesworth’s bibliography. 

The story begins with the epider- 
mal cell Rhodnius prolixus, blood- 
sucking bug, and its routine function 
laying down new cuticle during the 
recurrent cycle growth and moult- 
ing. the insect grows the cuticle 
increases area, and new sensory 
hairs, dermal glands, and oenocytes 
must interspersed among those al- 
ready present. The absorbing 
count the differentiation epider- 
mal cells into these structures exem- 
plifies Dr. Wigglesworth’s genius for 
seeing the significance what 
most people insignificant. All the 
drama growth and differentiation 
revealed the epidermis 
Rhodnius, and the reader brought 
the edge what known about 
these general processes. 


These are local events. The follow- 
ing chapters connect them the 
general humoral control growth 
and form Rhodnius, and outline 
the discovery and action the 
moulting and juvenile hormones 
which has been such exciting 
chapter insect physiology. Atten- 
tion remains focused the activities 
the epidermal cell, and the reader 
made see proper perspective 
the relation between gross changes 
size and form and intimate events 
the cuticle. 

The action these hormones 
proper sequence determines what may 
called the serial polymorphism 
insects—the sequence egg, larva, 
pupa, and adult. Dr. Wigglesworth 
grades these serial forms rela- 
tion hormonal disturbances, always 


keeping the epidermal cell center 
the target for these actions and the 
morphology. Sexual dimorphism, the 
polymorphism ant termite 
castes, and mimicry butterflies 
and many other insects may also 
referable the potentiality their 
epidermal cells take alternate de- 
velopmental pathways. side branch 
from the pathway developed Dr. 
Wigglesworth his research may 
well lead fuller understanding 
polymorphism animals. 

The book closes with discussion 
the integrative factors growth. 
local break the epidermal sheet, 
small wound, may have wide- 
spread effects the general hormonal 
mechanism controlling growth and 
differentiation. appears es- 
sential that epidermal cells maintain 
physical contact with their neighbors 
however thinly they may spread. 
Dr. Wigglesworth suggests that this 
contact may the pathway 
neglected integrating system that 
much older than the well-known nerv- 
ous and humoral mechanisms. en- 
visions continuous and direct chemi- 
cal interchange between body cells, 
and likens the “food-sharing” 
that integrates the members 
honeybee colony. 

this simply told story read 
carefully, should all stu- 
dents growth and other forms 
come clear why insect physiologists 
regard Dr. Wigglesworth their 
most distinguished colleague. 
Roeder, Department Biology, Tufts 
University. 


The Molecular Basis Evolution. 
CHRISTIAN ANFINSEN. xiii 
228 pp., illus. John Wiley and Sons, 
Inc., New York, N.Y. (1959) $7.00. 


Since general agreement 
role DNA information transfer 
has been reached, one the most 
challenging problems biology the 
determination the mechanisms 
which this information translated 
into the definitive organism. Further, 
just how can such system continue 
properly function while under- 
going evolutionary 
Anfinsen shows how the techniques 
biochemistry, especially protein chem- 
istry, will indispensable the 
resolution such problems. 

Beginning with elementary dis- 
genetics Dr. Anfinsen proceeds the 
interrelationships genetic fine 
structure and protein synthesis. The 
concluding chapter devoted pro- 
tein homology expression 
phylogenetic relationships. 

The numerous illustrations facili- 
tate understanding the sometimes 


complex ideas presented. The few, 
minor mistakes detected occur mostly 
the areas biology with which the 
author admittedly less familiar. 


Taken its entirety this little 
volume should serve stimulate in- 
vestigation and, perhaps more im- 
portantly, synthesis ideas from the 
diverse fields that will contribute 
more complete understanding the 
mechanisms genetics and evolution. 
Pettus, Department Zoology, 
Colorado State University. 


Paleobotany. WILLIAM 
DARRAH. 2nd ed. The Ronald 
Press Co., New York. (1960) $6.50. 


Since was first announced 
Frans Verdoorn more than five years 
ago, have waited with considerable 
anticipation for the revised edition 
Darrah’s Principles 
The first edition this book appeared 
Series Plant Science Books” edited 
Frans Verdoorn. Later, the 
same year, somewhat longer ver- 
sion this book covering similar sub- 
ject material was manufactured 
another publisher under the title, 
Textbook Paleobotany. The latter 
had the advantage more illustra- 
tions and better organization the 
chapters. Both books were found 
deficient with respect the proper 
crediting materials originating 
from other sources, and might 
expected, their value was lost, for the 
most part, the discussions ethics 
that followed. spite this and 
some other difficulties the 1939 publi- 
cations were broad scope and repre- 
sented the first comprehensive pale- 
obotany texts written Americans. 
addition the usual phylogenetic 
presentation 
record, the various geo- 
separate chapters. Also, such topics 
origin present floras, the 
paleobotany coal and techniques for 
the preparation plant fossils for 
study were included. This book has 
proved useful students botany 
and historical geology well. 


its coverage the 2nd edition 
Principles Paleobotany very 
much the same the first except for 
some increase the illustrative ma- 
terial. There are full-page pictures 
depicting 
structed floras. Some these are 
“Standards,” e., reconstruction 
the Middle Devonian forest Gilboa 
(New York State Museum) and the 
famous Pennsylvania forest dis- 
played the Chicago Natural His- 
tory Museum. Others are less well 
known but are nonetheless informa- 
tive showing the general 
the floras for various major divi- 
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sions geological time. Some illus- 
trations (Fig. 46, Metasequoia) are 
greater historical interest than 
scientific value. Although illustrations 
have been added more are required 
book describing paleobotanical ma- 
terials because the specimens are 
usually rare and can not seen 
students and instructors 
obotany courses. 


The bulk the materials discussed 
the 2nd edition repetition 
the classical works which have ap- 
peared paleobotany and morphol- 
ogy texts for the past years. The 
continued use this kind material 
justified the author the pre- 
face the 2nd edition where 
states, “Emphasis, however, placed 
upon classic work, even when recent 
monographs are available, retain 
historical point view and con- 
vey sense the cumulative nature 
scientific knowledge well the 
continuity some places 
the inclusion material historical 
interest mandatory simply because 
nothing has been added our 
edge that particular area. How- 
Pteridosperms, Cordaitales, Coenop- 
teridales, Sphenopsida, Lepidoden- 
drales, etc., with which Mr. Darrah 
familiar, the information accumulated 
during the past years from Ameri- 
can materials exceeds the information 
provided the “classical work” the 
earlier British and European authors. 
was hope that the author, 
preparing the revision, would avail 
himself the American material and 
write the first paleobotany text 
which the emphasis was changed from 
the oft-repeated “classical work.” 
appears that students and instructors 
paleobotany America must con- 
tinue wait for such text. 


Some attempt has been made re- 
vise those chapters the earlier 
books which drew considerable criti- 
cism because their similarity the 
original source material. One might 
hope that these parts would com- 
pletely rewritten, but this not the 
case. The chapter nonvascular 
plants will little value the 
student because the lack illus- 
trations and description the fossils. 
This chapter might better have been 
deleted especially when one observes 
that Nematophytales appear under 
the subheading “Fossil Fungi.” The 
author apparently knows that the 
nematophytes are usually considered 
members the Phaeophyceae in- 
dicated their inclusion this 
group page 271. the same time 
this page also includes Pro- 
Nematophytes. doubt ele- 
mentary student paleobotany would 
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able avoid some mistaken con- 
clusions about relationships fossil 
plants without the help the in- 
structor. 

Some statements which are open 
question appear both old and new 
editions. One which has been criti- 
cized instructors and students ap- 
pears the first sentence chapter 
(2nd Ed.) where said that 
Sphenopsida and Lycopsida are with- 
out branch gaps. Also, the new 
edition the author has indicated the 
existence vascular plants the 
Cambrian Russia. He, like many 
other authors, failed back 
Kryshtofovich who says that the fos- 
sils described are similar appear- 
ance vascular plants but the 
same time careful point out 
that there are cellular remains, 
thus vascular tissue was observed. 
Because these and 
curacies and generalities which are not 
consistent with modern paleobotanical 
interpretations, have obtained the 
impression after reading the 2nd edi- 
tion and comparing with the first 
that the author spent little time and 
effort modernizing correcting his 
revision. 


The format the book excellent; 
well constructed and easy 
read because the good-sized type 
quality paper. this respect the 2nd 
edition greatly improved over the 
first. Wilson Stewart, Department 


The Families Flowering Plants. Vol. 
Dicotyledons. Vol. II, Monocotyle- 
dons. HUTCHINSON. 2nd ed., 792 
pp., illus. Oxford University Press, 
London. (1959) $23.55. 


The appearance new edition 
Hutchinson’s work will welcomed 
plant taxonomists and botanists 
general. Actually only Volume rep- 
resents revision, for the treatment 
the monocots the same the 
1934 edition with the addition 
single new family, the Cartonemata- 
ceae, and the listing few new 
genera. Although unfortunate 
that was not able include re- 
vision the tribes the Gramineae 
Hubbard, his treatment the 
phylogeny the families monocots 
still remains the best available 
spite the lapse years since 
was first published. 


his treatment the dicots 
1926, Hutchinson proposed 
what radical arrangement recog- 
nizing two main phylogenetic lines, 
one composed primarily 
cent types and second which the 
herbaceous habit 
spite the considerable criticism 
which met this scheme, the new 


edition has again recognized the 
two main groups, the Lignosae and 
the Herbaceae. The resemblances be- 
tween such families the Araliaceae 
and the Umbelliferae, the Verbena- 
ceae and the Labiatae, for example, 
considers the result 
evolution rather than indicator 
close relationship. Within his two 
main groups has made considerable 
changes from his original system, the 
chief one being the redistribution 
the sympetalous families. 

scheme widely accepted does not 
impair the usefulness 
The accounts the various systems 
classification, the keys all the 
orders and families, the brief but 
adequate descriptions families and 
orders, the keys genera the 
smaller families, and the numerous 
illustrations and maps, make this 
most excellent reference work. Charles 
Heiser, Jr., Department Botany, 
Indiana University. 


Wildlife Mexico: the Game Birds 
and Mammals. STARKER LEO- 
POLD. xiii 568 pp., illus. Charles 
Schwartz, foreword Enrique 
Beltran. University California 
Press, Berkeley and Los 
(1959) $12.50. 


The author, Professor Zoology 
and Associate Director the Mu- 
seum Vertebrate Zoology the 
University California, Berkeley, 
spent more than twelve years the 
preparation this book, including 
extensive periods field investigation 
all parts Mexico. Dr. Leopold, 
preparing this volume, had mind 
his “most important audience the 
people Mexico who are interested 
—or might become so—in natural his- 
tory, hunting, conservation.” The 
author has been eminently successful 
bringing together easily read- 
able style what known today the 
native game animals Mexico. 
Spanish translation the book 
planned for immediate publication. 
Such volume will much en- 
hance the public understanding the 
wildlife conservation problems 
country where the hunting wild 
game always has been important 
activity and where the wildlife, 
properly managed, can maintained 
valuable resource for the future. 
Evidence that the English version 
warranted publication was the author’s 
receipt the Wildlife Society’s 
award for the best terrestrial wildlife 
publication the year. will 
read with much pleasure and provide 
authoritative information conser- 
vationists and sportsmen, and wild- 
life biologists, students, teachers, and 
administrators many parts the 
world. 
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The book consists three main 
parts plus sincere and appreciative 
foreword Enrique Beltran, Direc- 
tor the Instituto Mexicano 
Recursos Naturales Renovables; 
table contents; introduction the 
author; Appendix Mexican Game 
Law; Appendix Hunting Regula- 
tions; bibliography 200 publi- 
cations cited the text and repre- 
senting approximately one-third 
the publications utilized writing 
this volume; and 10-page index pre- 
pared sufficient detail greatly 
facilitate the use the book 


Part “The Wildlife Resource and 
Its Management,” pages, gives 
general account the topography, 
climate, and vegetation the coun- 
try; outlines important land use-wild- 
life relationships; analyzes the cur- 
rent governmental program wild- 
life conservation Mexico; and 
suggests possible ways which this 
might strengthened. The need for 
additional financing and 
grating wildlife management into 
broad conservation program involv- 
ing better use soil, water, grass, 
forest and other resources stressed, 
are the needs for extension and 
education, research, and_ technical 
training. Establishment systems 
national parks and national wild- 
life refuges are needed provide 
protection endangered species, such 
the Imperial ivory-billed wood- 
pecker (Campephilus imperialis), and 
preserve examples original biotic 
types, such the cloud forest, the 
desert mountains, and the interior 
grasslands. Better enforcement 
the Mexican game laws pointed out 
pressing need, wildlife now being 
subjected sport hunting, hunting 
for food, and certain types com- 
mercialization. 


Part II, “The Game Birds,” 210 
pages, and Part III, “The Game and 
Fur-Bearing Mammals,” 207 pages, 
present accounts individual species 
game birds and mammals respec- 
tively. The 1954 version the Mexi- 
can game the 
families and many the individual 
species considered game was 
used guide formulating the list 
“game” had been interpreted ani- 
mals taken for sport, for food, 
for usable products such 
practically all the birds and mammals 
the Mexican fauna would have 
been included. According 
author, nearly all are used for some- 
thing—cormorants, anhingas, parrots, 
herons, orioles, towhees, and pocket 
gophers, for example, being taken for 
food, and hummingbirds for their 
supposed properties. 


Under the individual accounts are 
the generally accepted English name, 
the scientific name, and other names; 
the description, giving criteria for 
identification, approximate weights 
and measurements; plate draw- 
ings the well-known wildlife artist, 
graphs when available; range map 
which actual records occurrence 
are plotted; account the natural 
history the animal; and report 
present status the species and 
problems its management. 


These accounts contain wealth 
treated. particular interest the 
reviewer were the accounts such 
rain-forest species the tinamous, 
the howler monkey, and the white- 
lipped peccary; the tapir (Tapirella 
dowti), species exterminated 
much its former range and now 
living only the wildest and least 
disturbed wet tropical forests 
southeastern Mexico; and the kinka- 
jou (Potos flavus) and other little- 
known species. 


Waterfowl hunters the United 
States and Canada will reassured 
note that the author’s opinion 
the aggregate kill waterfowl 
Mexico low. the same time the 
author decries the loss valuable 
waterfowl wintering areas interior 
Mexico due use water for irri- 
gation and the drainage lakes 
for agriculture. Although sandhill 
(Grus canadensis) are listed 
game birds, and are subject 
hunting from November January 
with bag limit five birds per 
day, few birds are killed due their 
wariness. Those wildlife managers 
who are inclined consider shooting 
little importance the year 
year welfare wildlife species will 
interested know, however, that 
Dr. Leopold’s considered opinion 
several species are over-hunted 
Mexico. Thus, writing the great 
curassow (Crax rubra), the author 
states, “At various camps found 
curassows scarce even locally ex- 
tinct good habitat direct re- 
sult shooting;” and later, com- 
menting the wild turkey, “Turkeys 
are large and their flesh 
esteemed that they are more less 
severely over-hunted wherever they 
occur Mexico. Only 
country, some private ranches 
where hunting prevented the 
owner, are turkeys still abundant.” 


Among the big game species the 
author points out that, “Although the 
carrying capacity for antelope the 
the northern plains and deserts has 
obviously been lowered overgraz- 
ing, this not the main factor 
reducing the species its present 


precarious state, but rather overhunt- 
ing.” this same section the book, 
further states, “The critical plight 
the bighorn, like that the ante- 
lope, more the result overhunt- 
ing than range difficulties. 
Although hunting nominally pro- 
hibited, goes constantly.” 


This book recommended highly 
conservationists, sportsmen, natural- 
ists, and wildlife managers. Daniel 
Leedy, Bureau Sport Fisheries and 
Wildlife, Fish and Wildlife Service, 
Department the Interior. 


MEYER, ANDERSON, and 
BOHNING. 541 pp.; illus. 
van Nostrand Company. (1960) $7.50. 


Since the publication the first 
edition Meyer and Anderson’s Plant 
Physiology this text and its 
companion laboratory manuals have 
dominated the scene far intro- 
ductory courses Plant Physiology 
are concerned. dominant textbook 
may dominant point view: 
often indicates that the teacher who 
adopts the book either shares the point 
view is, least, content with it. 
Concomitantly, reflects the point 
view with which the student will be- 
come least many 
cases. For these reasons note- 
worthy that the widely-used Meyer 
and Anderson text has now appeared 
new, shorter version. exami- 
nation Introduction Plant Physi- 
ology, Meyer, Anderson, and 
ing (Van Nostrand, New York, 1960) 
may shed some light the present 
status Plant Physiology, and its 
teaching, the United States. 


their preface the authors explain 
that this new text has been brought 
out response repeated requests 
for shorter version the book—one 
particularly adapted for use one 
semester one quarter courses 
Plant Physiology. They state that the 
new text resembles the parent volume 
general outline, philosophical and 
pedagogical approach, and contents, 
but that nevertheless not 
merely “cut-and-paste” condensation. 
Rather, they claim, many sections have 
been rewritten, and additional ma- 
terial has been introduced numer- 
ous points the text order cover 
important recent advances the field. 
Compactness, claimed, has been 
achieved reducing 
coverage certain topics which seem 
less central development the 
main concepts plant physiology, 
reducing the number illustrative 
examples, and eliminating all dis- 
cussion techniques measuring 
processes. 

Examination the new text indi- 
cates that the authors have indeed ful- 
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filled these claims. contrast with 
the second (1952) edition the longer 
work, the new text contains ten fewer 
chapters and 243 less pages. Among 
the specific changes which have been 
effected, find, the new text, 
elimination the separate author in- 
dex, greatly reduced treatment 
water relations and 
nomena, elimination the separate 
chapter plant movements, and in- 
corporation much new material re- 
flecting recent advances knowledge 
factors influencing photoperiodic 
induction, seed germination, action 
plant hormones, cetera. 


Like the editions which preceeded it, 
this book outstanding its clear 
and thorough presentation many 
fundamental aspects plant physi- 
ology and the chemical and physical 
phenomena which underlie them. 
the other hand, there can ques- 
tion the authors’ claim that the new 
text resembles the parent volume 
general outline, philosophical and 
pedagogical approach, and content. 
Here, this reviewer’s mind, lies the 
difficulty. 

When first appeared 1939, 
Meyer and Anderson’s text reflected 
ologists generally, and the Ohio 
State group particular, with water 
relations, the colloidal state, mineral 
nutrition, and The 
second edition the parent text, while 
incorporating recent findings me- 
tabolism and growth phenomena, re- 
tained this initial preoccupation and 
thereby, opinion, failed ac- 
represent the then current 
status the discipline. The present 
text does the same. 


The fact that the volume contains 
abundance new material does 
little alter the basic objection that 
represents outmoded point 
view. For example: although re- 
ports up-to-date score the es- 
sential mineral elements, there only 
brief and general discussion the 
possible roles the elements; 
though there outline presented 
the major catabolic pathways, there 
mention any the alternate 
pathways (HMP shunt, dicarboxylic 
acid cycle, etc.) which have occupied 
the attention many researchers 
recently; although there discus- 
sion the work Calvin’s group 
the path carbon photosynthesis, 
there mention photosynthetic 
phosphorylation and only one sen- 
tence reference the important ex- 
periments Ruben, Randall, Kamen, 
and Hyde the source the oxygen 
evolved during photosynthesis; 
mention made pathways fat 
the diagram the Krebs 
(p. 286) contains three spelling 
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errors, one incorrect reaction, and 
omits important intermediate; and 
throughout the book one notes that the 
data which figures and tables are 
based have been derived primarily 
from publications thirty and more 
years old, almost invariably in- 
stances where more accurate, modern 
data are readily available. 

These faults, and 
could, course, corrected within 
the present context. One might argue 
that rectification the omissions cited 
above would obliterate the reduction 
length which the present book was de- 
signed achieve. This not the 
case, however, one takes note 
certain the topics which have been 
retained the text and whose es- 
sentiality short book plant 
physiology questionable, the excel- 
lence the material notwithstanding. 
necessary, for example, devote 
entire chapters, large portions 
chapters purely descriptive (i.e., 
non-physiological) discussions cell 
structure, vegetative growth, repro- 
ductive growth, and the anatomy 
the transport tissues? Does not such 
material belong more properly pre- 
requisite courses supplementary 
readings? 

But even these changes were 
made, the fault, think, still lies 
the basic context, the “point view.” 
This best illustrated the treat- 
ment afforded the effects red and 
far red light. The roles these 
radiations are mentioned the ap- 
propriate places chapters (en- 
vironmental factors influencing vegeta- 
tive growth), (environmental chap- 
ters influencing reproductive growth), 
(growth correlations and periodic- 
ity), and (germination and dor- 
mancy). point, however, men- 
tion made the important fact that 
the action spectra for initiation and 
reversal seed germination, flower in- 
duction, and hypocotyl straightening 
are the same, and that therefore the 
biochemical events underlying these 
phenomena are most likely the same 
closely similar. This fact can best 
treated and emphasized adequately 
outline that considers photodynamic 
effects per se, which the way 
which modern researchers plant 
physiology indeed treat them. 


Plant physiology has made exciting 
and significant strides the last 
years. These strides, many in- 
stances, represent new trails broken 
and new vistas opened. They are not 
all mere appendages 
knowledge new extensions classi- 
cal points view. Courses botany, 
and particularly first courses plant 
physiology, are the recruiting ground 
from which new investigators will 
enlisted, either directly, they are 


attracted into research the 
indirectly, they turn influence 
their future students. thus ut- 
most importance that textbooks the 
field accurately represent the present 
state knowledge and probable future 
trends research interest. 
tion Plant Physiology inadequate 
this regard. Walter Rosen, De- 
partment Biology, Marquette Uni- 
versity. 


Anatomy Seed Plants. KATHERINE 
ESAU. 376 pp. John Wiley and Sons, 
New York. (1960) $6.95. 


Students and teachers involved 
courses plant anatomy will 
welcome Professor Esau’s Anatomy 
Seed Plants. While her classical and 
exceptional text Plant Anatomy 
serves reliable and authoritative 
anatomy, users that book courses 
have found little cumbersome. The 
new text admirably suited the 
first course plant anatomy. not 
merely condensation the larger 
book, but represents rewriting and 
reorganization with different end 
mind. Even most the illustrations 
are new. 


Professor Esau’s approach largely 
ontogenetic. fact, the chapter im- 
mediately following the introductory 
one concerned with the embryo. The 
third chapter presents sequences 
events from the embryo the adult 
plant. Different from her Plant 
Anatomy the discussion apical 
meristems the chapters roots and 
stems, rather than independent 
chapter. This reviewer agrees with 
this fortunate choice, because apical 
meristems take more significant 
meaning beginning students when 
discussed the light mature struc- 
tures produced from them. 


Other improvements 
book more suited for class use are the 
inclusion key some common 
woods, and the placing all photo- 
graphic illustrative material within 
the text, rather than section the 
end the book. 


One inclined regret that there 
could not have been little more em- 
phasis phylogenetic implications, 
but the ontogenetic approach cer- 
tainly justifiable one, and one for 
which the author particularly 
suited. distinct service botany 
time when many biologists seem 
losing sight the entire organism 
are Professor Esau’s comments the 
preface concerning the still important 
role plant anatomy, even modern 
aspects the botanical 
Theodore Delevoryas, Department 
Botany, Yale University, New Haven, 
Connecticut. 


The Extremities. DANIEL QUIR- 
ING, and JOHN WARFEL. 120 
pp.; 105 figs. Lea Febiger, Phila- 
delphia. (1960) $3.50. 

This the second edition Quir- 
ing’s book, the first having appeared 
1945. Doctor Warfel, preparing 
the second edition, has made at- 
tempt alter greatly the general 
form the book originally con- 
ceived Doctor Quiring and his asso- 
ciates. 

Revisions made this edition have 
been chiefly reference the 27th 
(100 Anniversary) Edition Gray’s 
Anatomy (Philadelphia, 
Febiger, 1959). The names some 
the muscles have been altered order 
conform the 1955 Paris Nomina 
Anatomica. Fourteen plates have been 
redrawn correct for small anatomi- 
cal errors the originals, and the 
order presentation muscles has 
been altered slightly follow the 
sequence Gray. 

The book itself model clear 
presentation anatomical structure 
and relations. Those accustomed the 
beautiful and elaborate pictures our 
detailed atlases may somewhat dis- 
appointed the schematic line draw- 
ings the figures. cannot 
denied, however, that this method 
presentation makes possible for the 
student see almost immediately the 
location, origin, and insertion 
muscle, the course nerve 
blood vessel. Such important facts 
often are difficult see without con- 
siderable time and effort some 
the elaborate figures our larger 
texts and atlases. 

interesting feature the book 
the presentation the motor point for 
each muscle, the region where stimu- 
lation the surface bring about the 
greatest contraction that muscle. 
knowledge these motor points is, 
course, essential clinical testing 
the state health disease nerves 
and muscles, but addition very 
useful those who wish stress 
functional anatomy. The authors are 
careful state that there will 
certain amount individual variation 
the location these points. 


The Extremities book which will 
prove highly useful and stimulating 
both students and teachers 
anatomy. Warren Andrew, Chairman, 
Department Anatomy, Indiana Uni- 
School Medicine, Indianap- 


Diagnosis Veterinary Parasitisms. 
WHITLOCK. 236 pp. Lea and 
Febiger, Philadelphia. (1960) $10.00. 

This handbook intended for the 
use veterinarian practitioners and 
Students. aid the identifi- 
cation common parasites domes- 


tic animals. intermediate between 
text and laboratory manual. The 
book divided into two main sections, 
Veterinary Entomology, which the 
author defines “the parasitological 
relationships that exist between the 
domestic animals and members the 
Phylum Arthropoda” and Veterinary 
Helminthology. Many readers will ob- 
ject the inclusion crustaceans, 
archnids, pentastomids, and hexapods 
entomology. 

The class Pentastomida treated 
the chapter the order Acarina. This 
misleading and likely will cause con- 
fusion beginning student. The 
same situation exists when the phylum 
Acanthocephala treated the chap- 
ter entitled “The Suborders Diocto- 
phymata and Trichurata.” 

Both line drawings and photomicro- 
graphs are used illustrate the text. 
The line drawings are clear and well 
executed while the photomicrographs 
are better than average. Labels would 
enhance their value for the student. 

Marginal references the appro- 
priate illustration are made both 
the text and keys. This should prove 
valuable the user. The appendix in- 
cludes short discussion diagnostic 
problems the boundary area be- 
tween veterinary and medical para- 
sitology well few notes the 
preparation slides. 

The author has succeeded pro- 
viding the practicing veterinarian 
with useful reference for the rapid 
identification parasites likely 
encounter his work. Charles 
Curtin, University Station, Charlottes- 
ville, Virginia. 


Make Your Technical Writing Useful. 
WERNER NAGEL. pp. 
American Fisheries Society and The 
Wildlife Society. (1960) $1.00. Avail- 
able: Secretary, American Fisheries 
Society, P.O. Box 483, McLean, 
Virginia. 

This technical writing manual 
written “in the form suggestions 
all wildlifers for improving the quality 
and usability wildlife literature.” 
According Mr. Nagle poor technical 
writing prevalent and serious 
problem handicapping the advance- 
ment wildlife management. 


Wildlife research cannot end with 
the finding new facts manage- 
ment practices are improved; 
these facts must made available 
administrators, wildlife managers, and 
others who need them their work. 
Usefulness the results the main 
justification for wildlife investigations. 

When careless writing habits are 
permitted, distorted facts often occur 
despite the accuracy with which the 
research has been carried out. The 
author cites misrepresentation facts 


probably the gravest defect 
technical, wildlife literature. 

The succinct, practical procedures 
for planning and writing scientific 
articles suggested Make Your 
Technical Writing Useful will serve 
profitable guide for the researcher 
organizes, writes, and self-edits. 
his prospective paper. The author re- 
minds the technical writer that well- 
written paper will rewarding, not 
only co-workers providing them 
more useful information, but the 
writer getting his articles published. 
Gilbert Magee, American Institute 
Biological Sciences. 


Medical Museum Technology. and 
EDWARDS. 172 pp. Oxford 
University Press. (1959) $3.40. 

third this book concerns the 
history medical museums; the great 
progressive step these institutions 
was the development preservation 
formalin the late 1880’s. Today 
the development embedding 
plastics offers new vistas for the 
preparation medical material 
does for zoological specimens, and 
much the information this book 
general museums and supply houses 
well others concerned one way 
another with preservation and exhibi- 
tion zoological material. 
Hedgpeth, Pacific Marine Station, 
College the Pacific. 


History Biology about the Year 
1900. CHARLES SINGER. Third 
and revised edition. 580 pp. Abelard- 
Schuman, London and New 
(1959) $6.00. 

This book now established 
classic for the history biology 
the beginning the present century. 
Much what contains should the 
common culture biologists every- 
where. Although the author had 
planned bring the book date, 
the appearance Dawes’ book 
Hundred Years Biology “made 
superfluous such attempt.” 
are not sure, and regret that Dr. 
Singer abandoned the attempt since 
would have been great ad- 
vantage have comprehensive view 
recent developments, even in- 
evitably incomplete. Hedgpeth, 
Pacific Marine Station, College the 
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HUGHES. 158 pp., illus. Abelard- 
Schuman, Inc., 404 Fourth Avenue, 
New York 16, New York. (1959) $5.00. 


This said “the first compre- 
hensive history cytology ever pub- 
lished any language.” The author 
University Lecturer Cambridge 
University. published his first 
book, The Mitotic Cycle, 1957. 

this new work presents more 
than historical succession events. 
correlates the progress each new 
stage with the technical advances 
available, “The electron micro- 
scope did not become cytological in- 
strument until the ultra-microtome 
was developed.” tells certain 
theories being introduced different 
times “under different guises.” 
mentions certain techniques which had 
lapsed into disuse for decades re- 
vived new research horizons opened. 
hopes that greater awareness 
historical perspective” will boon 
cytological literature. Such aware- 
ness “might help dispel the illusion 
too often implicit reports fresh 
discoveries, that final secrets are 
nearly reach.” 

Each the six chapters interest- 
ingly documented and supported with 
lengthy bibliography. The chrono- 
logical stages microscopical obser- 
vation are covered the first chapter. 
Chapters and give selective 
treatment more limited cytological 
areas such recognition the cell, 
division the cell and nucleus, inheri- 
tance theories and the pertinent role 
the nucleus, and history 
cytoplasmic studies. 

Having traced these main avenues 
cytological inquiry, the author de- 
votes the final chapter broader im- 
plications the cell doctrine and 
their impact upon the related ever- 
expanding areas general biology. 

Twelve pages historical half-tone 
plates preceded detailed explana- 
tions are included before the eight- 
page index. 

This historical contribution fills 
needed gap our contemporary bio- 
logical literature and should alert 
more biologists the significance 
historical awareness. Joseph Mc- 
Menamin, American Institute Bio- 
logical Sciences. 


The Doctor RICHARD 
CARTER. 283 pages. Doubleday 
Company, Inc., Garden City, N.Y. (1st 
edition 1958) $4.00. 


This well written and interest- 
ing book, analyzing critically and 
frankly the economic and organi- 
zational policies and details medical 
practice and the American Medical 
Association. based long and 
extensive research and exhibits suc- 
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cessful attempt the part the 
author deal with the many contro- 
versial subjects fairly and objectively. 
This book discusses general and 
specific terms the efforts the A.M.A. 
protect the right individual prac- 
titioners establish their own prices; 
the traditional fee system medical 
billing; economic pressures physi- 
cians; health services; health insur- 
ance and pre-paid medical plans; the 
cost diagnosis and treatment; over- 
charging patients; various aspects 
of. medical delinquency such fee- 
splitting and unnecessary hospitali- 
zation, surgery other treatment; 
the relation the A.M.A. the 
pharmaceutical industry, labor, and 
government and various aspects 
medical politics; medical public rela- 
tions; malpractice; theoretical and 
practical medical ethics; and the cur- 
rent supply physicians. This 
important book for the general public 
since deals with the above and many 
other urgent questions modern 
medical care and provides patients 
potential patients with information 
useful them terms their own 
medical-economic interests. George 
Casarett, University Rochester 
School Medicine and Dentistry. 


British Mammals. MAURICE BUR- 
TON. pp., illus. Oxford Visual 
Series, Oxford 
(1958) $2.75. 


This delightful little mammal book 
the seventh volume the Oxford 
Visual Series. gives account 
the life and behavior some the 
commoner wild British mammals. The 
short chapters describe how mam- 
mals find and store their food, and 
communicate with each other. de- 
scribes their play, courtship and the 
manner which they rear their 
young. Learning young animals, 
animal intelligence, hibernation, preda- 
tion, the rise and fall populations, 
interesting legends, and the economics 
British mammals are discussed. 
excellent presentation the manner 
which mammals are studied will 
value the beginning student 
these creatures. While references are 
not included the body the volume, 
summary account closes the volume 
with listing the several book and 
monographs British mammals—a 
decided aid the investigator who 
wishes explore the field more fully. 
The halftones and line drawings, 
all illustrating specific phases life 
and habits, contribute materially 
the text. Hamilton, Jr., Cornell 
University. 


Inside the Living Cell. 
BUTLER. 174 pp., illus. Basic Books, 
New York. (1959) $3.50. 

good know that scientist 
the author’s status will take time 
produce book this type. The 
author professor physical chem- 
istry the University London and 
head the Department Physical 
Chemistry the Chester Beatty Insti- 
tute Cancer Research London. 
writes his preface, have tried 
make the style this book reasonably 
simple while still maintaining 
information and comment which, 
hope, will not without interest 
students science and also scientists 
who are not experts.” 

Twenty well-organized chapters deal 
with the most significant contributions 
advancing our present concepts the 
living cell. Students will find excellent 
survey chapters genes, mutations, 
theories cancer, antibodies, viruses, 
hormones, specialized cells, behavior, 
and aging. Sufficient historical high- 
lights behind the development each 
biological concept presented before 
bringing the reader up-to-date the 
newest ideas. 

The reader’s interest will cap- 
tured with Butler’s brief responses 
recent current Typical 
this his discussion the discovery 
“transforming principles.” men- 
tions 1957 paper the transforma- 
tion ducks one variety into ducks 
second variety. This was reported 
the result DNA injections into 
ducklings “from the eighth day after 
hatching.” comments that “further 
experiments are required before can 
regarded certain that DNA in- 
jected into animals can really change 
the genetic characteristics.” 

Forty-four illustrations were evi- 
dently carefully planned support the 
author’s objectives. There are sixteen 
excellent photographs including elec- 
tron micrographs twenty-eight 
line figures. 

Appendix provides relevant chemi- 
cal formulae. Appendix 
chapter-correlated lists 
references and books for further read- 
ing. 

Dr. Butler’s easy style and approach 
has not resulted unnecessary dilu- 
tion. has done well achieving the 
purpose set forth preface. 
Joseph McMenamin, American In- 
stitute Biological Sciences. 


Science and Liberal Education. BENT- 
LEY GLASS. pp. Louisiana 
State University Press, Baton Rouge. 
(1959) $3.00. 

*The Survival Book. PAUL NES- 
BITT, ALONZO POND, and 
WILLIAM ALLEN. 338 pp.; 
illus. Van Nostrand Company, 
Princeton, (1959) $7.50. 
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Science Progress. Edited HUGH 
TAYLOR. xii 379 pp.; illus. 11th 
Series. Yale University Press, New 
Haven, Conn. (1960) $7.50. 


JAMES PETERS. 282 pp.; 
Prentice-Hall, Inc., Englewood 
Cliffs, (1959) $3.95. 


REVIEWER’S NOTE 


the April 1960 issue the AIBS 
Bulletin, presented for biologists 
review Methods Correlation 
and Regression Analysis Mordecai 
Ezekiel and Karl Fox, published 
John Wiley and Sons, (1959). 
has been brought attention that 
comments concerning Fisher’s and 
Student’s papers the twenties are 
not justified since they refer pref- 
ace statement appearing the first 
edition this book. Much 
shame, find that was error 
failed note the source the quota- 
tion even though was quite clearly 
stated. this late date, can only 
offer apologies the authors for 
such asinine statement part. 

the statement the book was 
written economists and for econo- 
mists with very limited background 
mathematics and did 
not wish imply that the authors had 
such background both are com- 
petent statisticians. 

Upon completing this unfavorable 
review, hesitated have published 
realized that personal opinions 
influence reviewer’s comments. How- 
ever, conscientious reviewer must 
clearly state his honest opinion 
review. This review exception 
the fact that symbolic notation and 
pedagogic procedures are reflection 
person’s training which conse- 
quently are reflected review. 
attempted present honest opin- 
ion the value this book biolo- 
gists even though knew would 
result unpleasant comments from 
economists and possibly others. 

remark fitting regression 
line through zero refers specifically 
the author’s comment paragraph 
page 79. Vincent Schultz, Ecolo- 
gist, Environmental Sciences Branch, 
Division Biology and Medicine, U.S. 
Atomic Energy Commission. 


ERRATUM 


the “Coming Events” section 
the Newsletter Brief, 
Biology for May, the Sci- 
ence Congress the Pacific Sci- 
ence Association 
listed scheduled for August 
Sept. this year. The congress 
actually scheduled for August 
21-Sept. 1961. 


students...as well 
advanced research 


99 
pr. VISHNIAC, 
Yale University 


MICROBIOLOGY 


HISTORICAL CONTRIBUTIONS 
FROM 1776 1908 


Edited 
RAYMOND DOETSCH 


These important papers, many trans- 
lated into English for the first time, 
constituted basic advances knowl- 
edge bacteria and laid the foun- 
dation for modern microbiology. 
The authors the seventeen chap- 
ters include: Spallanzani, Schwann, 
Pasteur, Cohn, Koch, Tyndall, Bur- 
rill, Smith, Lister, Schloesing, Erh- 
lich, Winogradsky, Warington, Bei- 
jerinck, and Orla-Jensen. Biographi- 
cal sketches, notes the importance 
the papers, photos the authors, 
and drawings apparatus help 
make this invaluable and well- 
rounded source book. 


320 pages, illus.; biblio. 
$5.00 


RUTGERS UNIVERSITY PRESS 
New Brunswick, New Jersey 


Announcing 


THE 1960 
AIBS 
PUBLICATIONS 
CATALOG 


This catalog contains informa- 
tion all AIBS publications 
including the AIBS Russian 
translation program. 


For FREE copy 
please write to: 


Publications Department 
AMERICAN INSTITUTE 
BIOLOGICAL SCIENCES 


2000 Street, N.W. 
Washington D.C. 


INDEX ADVERTISERS 


American Optical Company 


American Tobacco Company 


Belleo Glass Co., Inc. 


Biological Abstracts 
Burgess Publishing Company 
Eberbach Corporation 
Labline, Inc 


Lourdes Instrument Corp. 


The 
McGraw-Hill Book Company 
The Mosby Company 
National Appliance Company 
Prentice-Hall, Inc 

The Ronald Press Company 
Rutgers University Press 
Saunders Company 
Science Associates 

Unitron 

Van Nostrand 

Will Corporation 


Zeiss, Inc 
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Camera Microscope 
ULTRAPHOT 


The revolutionary design the ULTRAPHOT years 
ahead. Microscope, camera and exposure meter are combined 
one instrument. Its completely automatic shutter activated 
photo-electric cell, computing exact exposure times and 
insuring correctly-exposed photomicrographs under even the 
most adverse conditions. 


utilizing the Koehler principle, specimens can observed 
and photographed bright field, dark field and phase contrast 
well with incident light. 

built-in movable mirror system simulates bellows extension 
inches and permits gradual magnification change from 
6.5X 1700X. 4x5-inch back also allows the use avail- 


able smaller sheet film adapters, including Polaroid attachment. 
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Made West Germany 


Write for detailed literature 
COMPLETE 


485 FIFTH AVENUE, NEW YORK 17, 


Announcing two new volumes 


AIBS RUSSIAN MONOGRAPHS 


ARACHNOIDEA 


Vol. No. Fauna the USSR 
Zakhvatkin 


Translated and Edited by: Ratcliffe and Hughes 


The granary mites have caused enormous amount 
damage agriculture countries throughout the world 
and research these arachnids has been greatly intensi- 
fied. Because the absence knowledge the syste- 
matics this group this book has been compiled. 


The book divided into three sections: the general 
section, which discussed the external structure and 
internal anatomy, the life history, geographical distri- 
bution, ecology, economic importance and methods 
control the mites, and this section, also, short 
treatise the collection and preservation the mites; 
the systematic part, which given the key the 
families and then discussion the Tyroglyphidae, 
Saproglyphidae and Glycyphagidae families minute 
detail; the final section gives alphabetical list 
species. 


567 pages/705 illustrations/7 
cloth $10.00 (U.S.A. Canada) 
$11.00 


Published by: 


ARACHNIDA 


Vol. IV, No. Fauna the USSR 
Pomerantzev 


Translated by: Alena Edited by: George Anastos 


This work the most comprehensive study date 
the ixodid ticks the USSR published the Russian 
language. was started Pomerantzev but due 
his untimely death was completed his wife, 
Serdukova. 

The author has divided his book roughly into two 
sections, the first dealing with the subject intro- 
ductory theoretical manner; the second, and major portion 
the work, dealing primarily with the classification and 
identification the various forms. 

The posthumous publication this fundamental inves- 
basic change opinion concerning the evolution and 
systematics the ticks the family Ixodidae. this 
lies the theoretical and practical importance this book. 


199 pages/638 illustrations/7 
cloth $10.00 (U.S.A. Canada) 
$11.00 


AMERICAN INSTITUTE BIOLOGICAL SCIENCES 


2000 St., N.W. 
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Washington 


CONTROLLED TEMPERATURE 
WATER BATH SHAKER 


This table model Water Bath Shaker provides continuous 

duty shaking the range 400 complete excursions 

per minute. Guarantees constant speed spite variation 

line voltage changes load. Water temperature 

bath can controlled 80°C. Automatic water level 

control maintains depth bath between inches. 

Anodized aluminum flask carrier measures inches 

inches. Unit may employed general purpose water 

bath without shaking apparatus action, without water 

Continuous duty may employed for general purpose laboratory shaking. 
0-400 strokes min. Model 6250 $485.00 


stroke lengths 
0-80°C. temperature 

P.O. Box 1024 Ann Arbor, Michigan 


chance compare and utilize 


Marine Biology 


MARINE BIOLOGY Trudi Institute Oceanology, Vol. 
Edited by: Nikitin 


the area Marine Biology, American scientists are well aware the excellent 
research being done Russian scientists, especially the Arctic and now the Antarctic. 


This volume contains authoritative papers some the most prominent Russian scientists 
the field Marine Biology. The subject matter covers diverse topics from many geographical 
areas. From the table contents the following titles are extracted: General Aspect the 
Marine Bivalves Fauna the Northern Seas the USSR, Filatova; Food Relationships 
Between the Dominant Species Marine Bottom Biocenoses, Turpaeva; Hyperiides 
the North-Western Pacific Ocean, Vinogradov; the spatial relationships between 
Marine Zoo- and Phytoplanrkton, Beklemishev; Young Flat-fishes the Far-Eastern 
Seas, Mussienko; Growth Deep-sea fishes, Kulikova. 


Marine Biology one six Russian monographs translated and published the AIBS 
with support from the National Science Foundation. 


302 pages/66 illustrations/8¥2 10% 

cloth $10.00 individuals and industrial libraries (U.S.A. Canada) 
$7.50 AIBS Members and all other libraries 
$1.00 additional each price, foreign 


ORDER FROM: 


AMERICAN INSTITUTE BIOLOGICAL SCIENCES 
2000 STREET, N.W. WASHINGTON 
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SPENCER 


That’s right...she’s sharpening microtome 
knives with AO’s New Automatic Micro- 
tome Knife Sharpener while she busily cuts 
sections. 


skilled technician using the famed 
Microtome and the New Knife Sharp- 
ener. This combination assures complete 
control over all the factors necessary for cut- 
ting consistently uniform serial sections. 


The Knife Sharpener provides on-the- 
spot facilities for honing and polishing knife 
edge and bevel. Operation automatic; 
place knife holder...set timer...flip the 


American Optical 


INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 


She’s Sharpening Knives. 


switch. The unit stops automatically when 
sharpening cycle completed. There’s 
never any need for further hand-honing 
stropping. 

You always have sharp knives hand as- 
sure the optimum sectioning results that the 


Ask your Sales Representative show 
you how little costs...to put this unex- 
celled sectioning team work for you... 
help you reduce expensive knife inven- 
tories and outside servicing. 


For further information convincing 
demonstration...write now. 


Dept. F197 
O Please send further information on AO’s sectioning team... 
**820’’ Microtome and New Model 935 Automatic Knife Sharpener. 


0 I would be interested in a demonstration. 
Name 
Address 


Zone____ State 


CANADA American Optical Company Canada Box 40, Terminal Toronto, Ontario 
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From the BIOTIC WORLD AND MAN, 2nd Edition have developed 
two companion volumes: PLANT LIFE and ANIMAL LIFE. dividing and expanding 
the material, the authors emphasize the true similarities between botany and zoology, though 
each accorded independent view. 


Biotic World and Man, 2nd Edition, designed for integrated biology course, 
Plant Life for botany course, and Animal Life for Zoology Course) 


THE BIOTIC WORLD AND MAN, 
2nd Edition (1958) 


Lorus Milne, University New Hampshire and 
Margery Milne 


This revised edition presents integrated panorama 
both the plant and animal kingdoms: 


Opens with discussion the tools and methods 
biology 

Develops consistent parallel treatment plants 
and animals 

Holds technical terminology the minimum 

Profusely illustrated 


1958 704. pp. Text price: $8.75 


The LABORATORY MANUAL 
BIOLOGY available aid the study. 


1958 224 pp. Text price: $3.75 


PLANT LIFE ANIMAL LIFE 


Fascinating description the animal kingdom 
Brief consideration methods plant science Crystallizes the problems and value life each 
major class animals 
Basic information concerning the living processes 
Discusses inheritance, adaptations that aid the and variety life 
plant, and the ecology the plant kingdom Discusses the most familiar types animals— 
Surveys the fossil record the chordates 
Evaluates life the past ages, methods used 
date it, problems life’s origin 
Looks the future man 


1959 283 pp. Text price: $6.95 1959 367 pp. Text price: $6.95 


Discusses seed plants, and other species 


Looks into future the plant kingdom, and 
man’s role 


OUTSTANDING TEXTS THE FIELD 


GREAT EXPERIMENTS BIOLOGY CLASSIC PAPERS GENETICS 


Edited Mordecai Gabriel and Seymour Fogel Edited James Peters, San Fernando Valley State 
both Brooklyn College College 


Traces the growth modern biology through the “classic” research papers. Some contributors 


—Leeuwenhoek microbes, Pasteur spontaneous Hardy, Thomas Hunt Morgan, Sturtevant and 
generation, Fleming penicillin, and others. 


1955 317 pp. Text price: $3.95 1958 256 pp. Text price: $3.95 


receive approval copies, write: Dept. AIBS, Box 903 


PRENTICE-HALL, Inc. 


x 
4 
4 
i 
Englewood Cliffs, New Jersey 


SUPERSPEED 
REFRIGERATED 


The most versatile, superspeed vacuum centri- 
fuge ever offered. Accommodates six inter- 
changeable rotors. Designed for large small 
volume, high low force centrifugation. 


New patented refrigeration design and 
other exclusive features give perform- 
ance that far exceeds anything previously 
available. Write today for Bulletin VA-2. 


LOURDES INSTRUMENT CORP. 


Division Labline, Inc. 


53rd St. First Ave., Brooklyn 32, N.Y. 
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AUTOMATICALLY 


TEMPERATURES 


Temperature range 


—20°C 40°C 


Patented 
refrigeration system 


1-Hp Universal motor 

High-Vacuum pump— 
evacuates chamber 
only two minutes 


Slant-O-Matic panel 


Fully Automated with 
push-button operation 


Electro-dynamic brake 


Automatic self-centering 
drive 


Exclusive Flex-O-Matic 
rotor support system 


Stainless steel cabinet 
One warranty 


*Vacu-Fuge coined name 
Lourdes Instrument Corp., denoting superspeed 
centrifuges operating under vacuum. 


VA-2 speeds your work safely and depend- 
ably. Built for years rugged service 


Mail coupon today! 
Please send me VACU-FUGE Bulletin VA-2 * Dept.BS-60 

Name. 

Title 

Activity. 

Address 


State. 
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THE NATURE AND PROPERTIES SOILS, EDITION 


Harry Buckman and both, Cornell University 


just published 


Revised for greater clarity and technical correctness, this book incorporates latest research 
and contains new chapter Micronutrients, new section Land Use Capability, re- 
organized discussion Soil Water, and new illustrations. 


HEGNER--STILES: COLLEGE ZOOLOGY, 7th EDITION 


Revised Karl Stiles, Michigan State University 


Bios reported: the editorial firsts excellent photograph and description the 
segmented mollusc Neopilena The text clearly written and meticulously accurate. The 
modernizations bring this text, with its long standing excellence date and beyond.” 
—Robert Burns, University Oklahoma. 

1959, 726 pages, $7.50 


LABORATORY EXPLORATIONS GENERAL ZOOLOGY, 3rd EDITION 
Karl Stiles 


1955, 292 pages, paper, $3.75 


FUNDAMENTALS PLANT PHYSIOLOGY 


James Life Sciences Staff Editor, McGraw-Hill Encyclopedia Science and Technology, and 
Henry Alabama Polytechnic Institute 


The Journal the Southern Appalachian Botanical Club: readability, accuracy, and 
conciseness, this plant physiology text must ranked high the list recent books 
the field Use has been made the very latest discoveries [in] photosynthesis, respiration, 
and the dynamics growth.”—Earl Core, West Virginia University. 


GENERAL BIOLOGY, oth EDITION 


James Watt Union College, New York 


Providing good balance between the “type” and “principles” approach, this flexible text 
contains recent information cell physiology, photosynthesis, ecology, and evolution. 
1959, 695 pages, $6.75 


LABORATORY EXERCISES GENERAL BIOLOGY, Sth EDITION 


1959, 333 pages, paper, $3.75 


INTRODUCTION GENETICS 


With minimum mathematics, this book traces the development the chromosome and 
gene theories and offers modern analysis the gene structure molecular dimensions. 
Included: 122 illustrations, problems with answers, and numerous references. For under- 


graduate courses. 1960, 292 pages, $6.00 


any 


FIFTH AVENUE, NEW YORK 


& 
& 
1955, 288 pages, Ill., $6.50 
AS 


SHOCKING DISCOVERY! 


The electrifying secrets cigarette flavor: 
tests year control tobacco moisture 


HUMIDITY that most affects 
cigarette Tobacco Company developed 
the “‘shock control tobacco moisture. Here the prong 
moisture meter measures electrical conductivity strip to- 
bacco. Conductivity varies with moisture content. 


IT’S NOT 


AND AGAIN AND AGAIN. other “check the 
moisture retested many times throughout the manufactur- 
ing process. These constant tests are essential quality. 
When tobacco too dry, will not smoke smoothly. When 
too wet, flat, tasteless. 


THE TESTING NEVER STOPS. Even after cigarettes have gone 
market, samples are recalled, stripped and rechecked for 
moisture determine effects storage and packaging. All 
all, 800,000 moisture tests are made every year. Another ex- 
ample American Tobacco’s incomparable quality control. 


THE TOBACCO TESTED AGAIN smaller prong moisture 
meters after shredding. Tests are conducted about every 
minutes tobacco goes through the plant. Moisture not 
allowed vary more than fraction per cent (not enough 
affect cigarette taste). 


MEANWHILE, BACK THE LAB, further tests 
samples are made under precisely controlled temperature and 
humidity conditions. Samples are weighed the closest 
milligram, placed forced-circulation oven, then cooling 
cabinet, then reweighed. Weight loss reveals moisture content. 


tte RESEARCH 


